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PREFACE. V 

9. Of the extraction of the aqann and eabe roota, an analytic in- 
vestigation is here, for the Brst time, gi?en. By this means, it is 
hoped, that this diffiooit subject wiU be fendeied mpm intelligible. 

10. In general, there is a simplicity in the explanations and illas. 
trations which it is believed will not be found elsewhere. This arises 
from the fact thai they are the result of BXPsaiMSNT, upon minds of 
every degree of native acateness, and energy, and in every stage of 
cultivation. 

11. By the arrangement, tbobnioax. tbkms are introduced only af- 
ter the pupil has been made thoroughly acquainted with the pro c ess e s 
in which it is necessary to apply them, or with the cirenmstanees 
which render it proper that they should be emplojred. We all 
know how difficult it is to form correct ideas, even of sensible ob. 
jects, from description merely ; and it is by no means surprising, 
that when the subject of a description is an abstract term, or some 
one of the numerous technicalities of science, it ehould be impossi- 
ble for a child to form any idea of what is intended by the language. 
But when a name is applied to something already ^miliar, the ideas 
attached to it are perfectly distinct and definite. It was in a similar 
manner that the child first learned his mother tongue, and it is in 
this way that we ourselves are firom time to time, adding to our 
stock of language. 

12. By a similar arrangemetit, the rules are made to succeed the 
knowledge of the processes, which the v describe. For mere prhctice, 
therefore, they are unnecessary, and mdeed, they are not intended, 
except in a very few instances, to serve as the learner's guides. 
They are merely given, as furnishing concise and accurate language 
for the expression of ideas supposed Co be previously familiar. 

13. The rules will be found more brief and more easy to be com- 
mitted in this book than in any which the author has seen. ' It has 
been a^ prominent object to make them so. And since the pupil is 
not expected, and ought not to be suffered to depend on them as a 
guide, conciseness has been attainable, without the sacrifice of any 
desirable end. 

These constitute the prominent points of difference between the 
present and former treatises on this subject. In no one of these par. 
ticulars has any deviation been made. firom other writersjwiiheut long 
and patient observation of the efiect of different methods of instruc 
tion upon the yoathfol mind. This is the test to which the author has 
subjected all his proposed improvements, and the uniform success 
which has attended his experiments, leads him to look with confi- 
dence for the approbation of the public. 

HuiTFoao, July 30, 1830. 



TABIiE OP OOBTTE NTS. 



HfTRODUCTORT EXERCISES, 

Pagff. 

Kumeution, 1 

Addition, 6 

Multiplieatioo, • - Il 

Subtraction^ - --. 15 

Division, ,-------.-19 

MENTAL AND WRITTEN ARTTUJIIETIC COMBINED* 

NUMERATION, 24 

Numeration Table, -.---... 30 

To read numbers, <« 

To write numbers, - • - - . - . . . 31 
Observations on Nime ration, « - - . . -33 

Origin <>f the Decimal Notation, 34 

English and French Numeration Tables compared, . . " 
Origin of our numerical characters, . «... 35 

Ptolemaic Notation by SOs, <* 

The Roman Notation, 36 

ADDITION,— Mental Exercises, 38 

Addition Table, - - 40 

Written Addition, .. . .. . ^ . .43 

Proof of Addition, • - * . . . . 48 

Observations on Addition, - .50 

Various modes of Proof, - 51 

Proof by nines, 52 

Do. by threes, - - - - 55 

MULTIPUCATION,-*Mental Exercise, . . * . " 
MoItipUcatioii Table,^ . . - \- - - - 57 

Written Multiplication, when the mnltiplierifi under 12, - - 59 
When the multiplier is a composite number, \ . . - 62 
When it is more than 12 and not composite, \ . - 65 & 66 
To multiply by a unit with cyphers annexed, i . . 67 
Federal Money, ...... > . .68 

When there are cyphers on the right of either or botKfactors, 70 
To multiply in any case, ..... \^. . 72 

Proof of Multiplication, - . - . . .x. 74 
Tables of Weights, Measures, &>c, 79 — 79 and ll 5^-122 

Sterling Mone7> - - - « . . . .75 

Avoirdupois Weight, . - 76 

Tare and Trbtt, «« 

Troy Weight, . - . . 7> 

Coi&age,-*Trial of Gold and Silver, *« 

Apothecaries Weight, . - - . . . , «« 



CONTENTS. - Vli. 

Dry Measure, 78 

Ale or Beer Measore ** 

Time, - 79 

JuxjAN and Gregorian ohronologies^— old and new style, . ** 

Dominical letter, ...80 

Rbductxon DRscBNoma, 81 

Barter, ••>-82 

Observations on Multiplication, *< 

Table of Ptthagoras,^ — its construction, .... S3 

Various modes of proof, - .<« 

Abbreviated Multiplication, - 84 

SUBTRACTION,— Mental Exercises, 86 

Subtraction Table, ,----..-. 88 

Written Subtraction 89 

Proof of Subtraction, 93 

Observations on Subtraction, 94 

DIVISION,— Mental Exercises, 95 

Division Table, ; - 97 

Written Division, * - 98 

Short Division, 103 

Notation of Fractions, .--..-. 104 
To reduce them to whole or mixed numbers, and the contrary, . 108 
Fractions, instances of Division, . . . 109 

To indicate Division, - - - - - " 

To find parts, or ratios, . - - . . 110 

To divide by a composite number, .. . . ' . «• 

By a unit, with cyphers, - ... - . Ill 

By any number with cyphers, . . . - 113 

To divide in any case, - - - - . 114 

Proof of Division, .- - - - - -115 

Weights, Measures, &c.— »Wine Measure, -. . ** 

To divide by a Fraction or Mixed number, . . -116 

Cloth Measure, - - - •. - - *« 

Circular Measure, or Motion, . . . . *' 

Sun's apparent diurnal motion, and its effect on the J ^.^ 

time at different places, \ ' - ^^i 

Long Measure, - . . . - . . <* 

Square Measure, . . . . . • ng 

Gunter's Chain. — Surveyors' calculations explained, . 120 

Solid, or Cubic Measure, . . . .121 

Reduction Ascending, ... . . . 122 

To multiply by a Fraction, - - ^ , <« 

Observations on Division, . . . . .123 

An easy mode of determining the quotient figure, . . *' 
Various modes of proof, . . . •? . . 124 

Abbreviated Division, ..... 125 

COMPOUND NUMBEKS,— Addition, . . 128 

Multiplication, - . . . . . 139 

Forms of bills, ......' 131 

Subtraction, . - . . . . . 132 

Division, - - . . . . . Y^^: 

Omssevatjons OS cojirovnD numbkhb, « . . "N^^ 



145 



Vlii CONTEKTa. 

Origin ofmeuDNa of length, of ■urrue, orupacUy and ) 
of lolidity, i 

Origm of wei°ht«, ud the baluioe, . 
DeaomiDitioiu of coin, ..... 
Diviiion of tima, . - . . - 

CalonlatioDB m aimple and compouDd numbeti compuvd, 

Btitith do. . • • ■ . - 

New York II CoBOectunt do. 

Promigcuoua Eiuoplei, .... 

Rin.1 or TiTKEE by Antljae, ... 

FRACTIONS,— gonBral prinnipleB, 
To reduce tliem to Iheii loweit lermi, 
Piimo nuniben — meuurei — to delemine the 

of & numbst, 
To find cijnunon meuuroB — ■ giealeit Eon. ni< 
To find a com-denominBtor, 
Multiples— a taart com. miUt., 
To find a leMt com. den., 
Addition, ..... 

Multiplication, — a Fiaction by ■ whole numl>e 

A whole nmnbet by a Fraction, 

PaicTice, ...... 

To tnuttiplf a Fraction by a Fraction, ■ 157 

Compound Fractiona, ..... 156 

FKLLowsHir, — limple and compound, by analyiii and ratio, I59-G1 

Subtraction, 162 

Diviaion, — a Fraction by a Fraction, . . 163 

A whole number lij a Fraotion, - . . .164 

A Fraction by a whole number, .... 166 

To reduce whole numbeia to Fraclione of higher denomination!, 16T 

&aclion> to do. . . . . .168 

fractiona to do. of lower denom. ■ . 169 

fractions to whole nnmbera of lower denom. . 170 

DECIMALS,— general principle., ... " , 

To reduce Vulgar Fractiona to Decimals, . - . 174 

RcrETKHOS, ORCIBCDLATINODECUItU, . . . 175 & 78 

To reduce whole numbera to decimal* of higher donoRiinationa, 176 

Contraction for Sterling Honey 177 

Addition - 178 

Multiplication 179 

Contraction in Multiplication, ..... let 

To reduce decimak to whole numbera, of lowerdcnoD)., 183 

Contraction for Sterlin^Honey, 183 

Subtraction, -..-....." 

Division, .......... 184 

Conlrailliuii in Diviiion, . - . - • • • - 186 

Anotber mode of reducing whole numbera to decimala of { ,g^ 

higher denom., l ' * 

bear}- ol' oircnlatei, ........ IBB 

Uhnietical opsralions upon theni) WS 



contbhts. 



IX* 



DUO0ECIMALS 

REDUCTION OF CURRENCIES, 

Table, showing compantiTe tiIomp of «iirfeiieifl«» 

Foreign CoiNf , ...... 

EZCHANOI, ........ 

CENTAGE, 

Rate FSft ocNT., 

Stock, - - 

ImSURANOB AMD CoiOIIiSIOlf, 

P&OFIT AND Loss, 

INTEREST,— -gen. prin. . * . . 
— — — for yean* . . . • - 

' months, 

■■ dajs, com. methody ... 

■ days, accurately, .... 

■ at any rate per cent., - - - 

TIME, RATE, and int. given, to find pkin., . ^ 
Principai., int. and time given, to find rate, - 
Concise rules for finding decimals of time, 
Prin. rate, and int. given, to find time, . 
Amt., rate and time given, to find prin. 
DISCOUNT,— by division, and by mnltiplication, 
Mode of discounting in banks, . . . - 
Contraction in findmg int. by first obtaining it at 12 per 
To find interest on Sterling Money, 
Profit and loss, when allowance is made for time. 
Duties, . . . . . 

£<II7ATI0N OF FaVMENTS, • 

COMPOUND INTEREST, 

' ' by table. 

To calculate present worths at comp. int., . 
Notes with endorsements, com. rule, '. 
Defence of the com. rule, ... 
Massachusetts rule, ... 

Connecticticut rule, . 

RATIO, 

PROPORTION, . - . - 

Rule of three, direct and inverBe, explained, 
Fellowship, — simple, by proportion, 
Method of assessing taxes, 
COMPOUND PROPORTION, . 
Various modes of solution. 
Conjoined Proportion, or the Chain Rule, 
Fellowship, — compound, by proportion, 
ALLIGATION,— medial, - 

alternate, . 

INVOLUTION, - 

EVOLUTION, .... 

Extraction of the square root, 

_— .— — .~— — i.' CVBE ■ . 

ARITHMETICAL PROGRESSION, 
Gi;0METEJC4L , , ■ . 



cent.. 



196 
198 
900 

aoi 

308 

304 
909 
806 
808 
809 
810 
313 
313 
315 
317 

u 

318 
319 
330 
331 
332 
333 

c« 

334 
335 
336 
338 
339 
330 
331 
333 
334 
335 
337 
339 
341 
345 
347 
349 
354 
354 
356 

357 
363 
264 
365 
369 



X. CONTENTS. 



ANNUITIES,-^! sunple interest, * - - - 376 

— — at compound intereet, . - - 277 

Table of moltipliera for finding aaaoonts, - . - 278 

^— i ■ present worths, - - 279 

To find what annuity a sriyen sum will buy, . . ** 

Annuities in reversion, - - - - - " 

PERMUTATION, — ^to find how many permutations can be 

made of a given number of things, . . . ^ 280 

To find how many, when a given number is taken at a time, * 281 
COMBINATION, - - - 

Combination lotteries, - « - - - 282 

OBSBRVATioNSi &c.— anciout mode of calculating, - 283 

Roman Abacus, and Chinese Swan.Pan, . - - 

Essential and accidental properties of numbers, - 
Notions of Pythaooaas and his disciples, - . - 

MAGIC SQUARES, - - - - - 

Miscellaneous examples, • . . • - ^ 284 

POSITION, — single and double, principles explained, and ex. ' 

amples given of each, . - - - - 285 



cc 

(4 



ERRATA. 
In printing a work, on a scientific subject, entirely from manu^ 
script, perfect accuracy is not to be expected* Accordingly, some 
errors will undoubtedly be discovered in this book ; bat it is believed 
that the following are all, which will be likely to occasion perplexi- 
ty. Page 60. Ans. ex. 10, for 328, read 378.-— p. 71, in ex. 4, for 4 
men read 1 man. p. 151, line 13, for 9 read & — line 15, for multiplier, 
read multiple. — p. 229, in ex. 5, insert at 5 per cent. — ^p. 236, ex. 2, 
Ana, should be ^446,985—. — p. 237. Ans, by Mass. method should 
be $ll,370.47175.~p. 244, ex. 43, for 65, read 650. p. 249, line 
6, for miles, read hours. — p. 2501. 30, for 3,' read 315. — p. 284, in 

Ans, to ex. 1, for^-yl^ readff. 

In a small part of the impression, p. 82. 3d line in ex. 87, for 65 
'read 75. — p. 261, line 3, for products, read quotients. — p. 283, line 
38> for 3 read 7, three times. 

In § Lxxxix, the rule called the Massachusetts rule is erroneously 
stated to have been established by law in that state. It has been 
made the rule of the state of New. York, by the decision of Chancel- 
lor Kent. The statement was made on the authority of a number 
of writers. For' this correction, as well as for other important 
suggestions, the author is indebted to Professor Dewey, now Prin. 
cipal of the Berkshue Oyvnabium. 
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NUMEBATIOir. 



^ I. Article i. Here is an anchor. 




How many anchors do you see here? Ans. one. 

How many ropes are there, fastened to the anchor ? 

Now there is di single anchor, and a single rope ; and 
each of these single things, you tell me, is one. Then, 
what is a single thing called ? Hence, . 

A SINGLE THING OF ANT KIND IS CALLED ONE THING, OR ONE. AIsO 
A SINGLE THING OF ANT KIND IS OFTEN CALLED A UNIT, OR UNITT. 

Thus, the anchor in the picture above is a unit. 
If there were another anchor in the picture, how many 
anchors would there be ? Ans. two. 

How many sheaves of wheat are there here ? 
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How many hands have you? How many thumbs? 
How many eyes T How many feet? 

When you see one thing, and one more together, what 
do you call them ? Hence, 

0«B UNIT AND ONN MOUE ARB CALLKD TWO ; ttuit ifl, ONN AND ONB 
ABB TWO. 

If there were one more sheaf in the last picture, how 
many sheaves would there be ? Ana. three. 

How many pairs of snuffers are there here ? 




If you had another hand, how many hands would you 
have ? If you had another eye, how many eyes would 
you have i When you see two things and one more 
together, what do you call them ? Hence, •« . 

Two UNITS AND ONB MOBB ABB OALLBD THREE ; that is, TWO AND 
ONE ABB THREE. 

If there were another pair of snuffers in the last pic- 
ture, how many would there be ? Ans, four. 

How many hammers are there here ? 






If you count your hands and feet together, how many 
have you? 

When you see three things and one more together, 
what do you call them ? Hence, 

Three units and one more are called four ; that is, three 

AND one are four. 

If there were another hammer in the last picture, how 
many would there be ? Atis. five. 
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How many pairs of scissors are there here ? 








When you see four things and one more together, what ' 
do you call them ? Hence, 

f OUA UNITS AND ONE MOXB AEE CALLSD FIVB ; that 18, FOUR AMD 
ONE ABE FIVE. *" .■ 

If there were another pair of scissors in the last picture, 
how many would there be ? Ans. six. 

How many houses are there here ? 

Mj^^j ^ ^^^K J^^L J^^^ J^^^ 

fRlaD t**>D ^^Rim tlnaD ^nwt 
liiilln iiiiMl lniBn liiilln liiilln 

When you see five things and one more together, what 
do you call them ? Hence, 

Five units and one more are called six ; that is, five and okb 

ARB SIX. 

If there were another house in the last picture, how 
many would there be ? Ans. seven. 

How many ships are there here ? 




When you Sice six things and one more together, what 
do you call them ? Hence, 

Six units and one more are called seven ; that is, six and one 

ARE seven. 

If there were another ship in the last picture, how 
many would* there be ? Ans. eight. 

How many hands are there here ? 
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When 70U see seren things and one more together, 
what do you call them ? Hence, 
Sbtxn ulcrra akd one more amm called eight ; that 10, setbii and 

ONI AAE SIGHT. 

If there were another hand in the Tast picture, how 
many would there be ? Ans. nine. 

How many faces are there here ? 

When you see eight things and one more together, 
what do you call them ? Hence, 
Eight unitb and one moee are called nine ; that is, eight and 

ONE AEE NQfS. 

If there were another face in the last picture, how 
many would there be ? Ans. ten. 

How many rounds are there in this ladder ? 




When you see nine things and one more together, 
what do you call them ? Hence, 
Nine units and one mors are called ten ; that is, nine and one 

ARE TEN. 

Now count from one to ten. 

Ten and one are eleven. Eleven and one are twelve. 
Twelve and one are thirteen. Thirteen and one are 
fourteen. Fourteen and one are l^fteen. Fifteen and 
one are sixteen. Sixteen and one are seventeen. Seven- 
teen and one are eighteen. Eighteen and one are nine- 
teen. Nineteen and one are twenty. 

' In the same manner, by adding one every time, we ob- 
tain twenty one, twenty two, twenty three, twenty four, 
twenty five, twenty six, twenty seven, twenty eight, 
twenty nine, thirtjr. 

Afterwards, we have thirty one, thirty two, thirty three, 
and so on ; then, fort^, fort^ one, fort^ two, i^nd so on ; 
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then fifty, fifty one, and so on ; then sixty ; then seventy ; 
then eighty ; then ninety ; then one hundred. 

Now count from ten to twenty. From twenty to thirty. 
From thirty to fprty. From forty to fifty. From fifty 
to sixty. From sixty to seventy. From seventy to 
jeighty. From eighty to ninety. From ninety to one 
liundred. 

Now count from one to twenty. From ten to thirty. 
From thirty to fifty. From seventy to ninety. From 
sixty to one hundred. 

Count ten. Count fifteen. Eighteen. Twenty one. 

Thirteen. Seventeen. Twenty eight. Nineteen. Twenty 

five. Eleven. 

Art. II. Note to teachers. Let the papil read the following 
sentences, substituting the names of the figures, for the figure* 
ihemeelves. Very young pupils will need to be informed what the 
names are. 

Read the following sentences. The house had 1 
chimney. I saw only 1 man. The church has but 1 
spire. In walking out 1 or two days ago, I saw a wagon 
with 1 man in it, drawn by 1 horse. Then 1 means one. 

Read the foUowinir. I have 2 hands. 1 and 1 are 2. 
My lesson is 2 pages long. I have 2 brothers and 1 sister. 
I have never seen a man with 2 heads. 1 of my broth- 
ers has 2 dogs. There are 2 large trees in my father's 
garden. Then 2 means two. 

Read the following. George has 3 books. 2 am} 1 
are 3. When I was 3 years old I could not read. Men 
never have 3 eyes. 8 miles is a long distance to walk. 
Then, 3 means three. 

Read the following. There are 4 boys hel&w me in 
my class. 4 days ago I was Unwell. 3 and 1 are 4.< . My 
father bought me 4 oranges yesterday*. Then 4 means 

FOUR. 

Read the following. My brother is 6 years older than 
I am, but my sister is 2 years younger. 4 and 1 are 5. 
5 is more than 3. I gave 5 apples for 2 peaches* 5 
boys sit on the bench with me. Then 5 means five. 

Read the following. I saw 6 boxes in my father's 
store. ,5 and 1 are 6. There are 6 tumblers on the 
table. 4 of them are empty and 2 are full. I have 6 
marbles. Then 6 means six. 

2* 
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Read the following. There are 7 da^s in one week. 
6 and 1 are 7. I have 6 cents. If I had 1 more, I should 
hare 7. There are houses in Edinburgh more than 7 
stories high. Then 7 means seven. 

Read the following. There are 8 desks in this school 
room. 7 would be sufficient. 1 desk is large enough 
for 8 boys. 7 and 1 are 8. In 6 or 8 days I shall have 
a new book. Then 8 means eight. 

Read the following. I have 9 quills. 8 and 1 are 9. 
I rode 9 miles yesterday. I shall soon be* 9 years old. 
Then 9 means nine. 

1 man, 2 dogs, 3 cats, 4 mice, 5 birds, 6 hats, 7 pens, 
8 ducks, 9 crows, 
one two three four five six seven eight nine 

1234567 80 

These are called figures. 

Write the figure seven. Eight. Six. Three. Five. 
Nine. One. Two. Four. / 



ADDITION. 



^11. Art. I. 1. One axe is in one place, and one 
in another. . How many in both ? 





2. Then 1 and 1 are how many ? 

3. One tea-box is in one place, and two are in another. 
How many in both 1 






4. Then 1 and 2 are how many 1 
6. Two trees are in one place, and two in another. 
How many in all ? 




55 



3C 2C 



Sec. 2. 



INTRODVCtORT BZEROItBS. 



6. Then 2 and 2 are how manf 1 

7. Three awls are in one place, and two in anotb^n 
How many in all ? jy- 



8. Then 3 and 2 are how many ? 

9. Three ships are in one place, and three in another. 
How many in all 1 







*«? < 



10. Then 3 and 3 are how many 1 

11. Three houses are in one place, and four in another. 
How many in all? 




^^^B ^^^B ^^^L ^^^L 

niiall ItTiflr Iffimi liiiall 
liitlffl UiiM littlffl liitlffl 



12. 3 and 4 are how many? 

13. There are four wheels on one wagon and four on 
another. How many on both? 





14. 4 and 4 are how many ? 

15. How many marks are four marks and fire marks? 

I I I I I I I I I 

16. 4 and 5 are how many ? 

17. How many stars are four stars and six stars ? 

18. 4 and 6 are how many ? 



6 Introductory exercises. Bee. % 

[The pupil ahoald now be directed to coant the characters which 
foUow, in the mme manner as the pictnztea above.] 

19. William had 3 marbles and George had 4. How 
many had both ? 

o © o o o © o 

2d. 3 and 4 are how many 1 

21. A boy gave 5 cents for an orange, and 3 ^or St {>int 
of pea-nuts. How many cents did he give for both? 

©o©©o ooo^oo 

22. 6 and 6 are how many ? 

23. A man had 7 acres of ground, and he bought 4 
more. How many had he then ) 

©©OOO'OO ©©©o 

24. 7 and 4 are how many ? 

25. 6 men were hunting, and they met 7 more. How 
many were there then T 

©©©©© ©©©©©©© 

26. 5 and 7 are how many ? 

27. A man gave 5 dollars for a chair, and 8 dollars for 
a table. What did he give for both 1 

©©©©© ©©©©©©©© 

28. 5 and 8 are how many ? 

29. A man had 9 labourers working in a field, and he 
sent 7 more there. How many were there then 1 

©©©©©©©©© ©©©©©©© 

30. 9 and 7 are how many ? 

31. Thomas gave 8 cents for an orange, and had 9 
cents left. How many cents had he at first 1 

©©©©©©©© ©©©©©©©©© 

32. 8 and 9 are how maiiy ? 

33. If you have 9 cents, and receive ten more, how 
many will you have ? 

©©©©©©©©© ©p©©©©©©©©. 

34. 9 and ten are how many ? 

35. If you buy a cake worth eleven cents, and an or- 
ange worth 7, how many cents must you pay for both ? 

©©©©©©©©©©© ©©©©©©© 

36. Eleven and 7 are how many ? 
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37. In one class there are 8 boys, and in another twelve. 
How many in both classes ? 

38. 8 and twelve are how many ? 

39. One man owns 5 head of cattle, and another thir- 
teen. How many do both own ? 

ooooo ooooo©o ©■© © o © o 

40. 5 and thirteen are how many ? 

[The teacher shoold here require the pupil to close his book, and 
give the answers to the preceding questipns, without counting. 
This should likewise be done in the articles wldch follow.] 

41 . If you have 2 cents in one hand and 2 in the oth- 
er, how many have you in both ? 2 and 2 are how many ? 

42. If you have 3 marbles in one hand and one in the 
other, how many have you in both? 3 and 1 are how 
many ? 

43. if you have 3 apples in one hand and 2 in the oth- 
er, how many have you in both ? 3 and 2 are how 
many ? 

44. If you have 4 pins in one hand and 3 in the other, 
how many have you in both ? 4 and 3 are how many ? 

46. If you have 3 marbles in one hand and 6 in the 
other, how many have you in both ? 3 and 5 are how 
many ? 

46. A boy gave 4 cents for a little book, and 5 cents 
for some paper. How much did he give for both ? 4 and 
5 are how many ? 

47. If you have eight cents and your father gives you 

3 more, how many will you have ? S and 3 are how 
many ? 

48. If there are 7 apples on the table, and you put 4 
more there with them, how many will there be ? 7 and 

4 are how many ? 

49. If 'you have 6 apples, and afterwards have 5 more 
given you, how many will you have ? 6 and 6 are how 
many? 

50. If it is 8 o'clock when school begins, and the 
school continues 4 hours, what time will it be when you 
are dismissed ? 8 and 4 are how many ? 

51. If a top cost 9 cents, and a toy-book 3 cents, what 
do both cost ? 9 find 3 are how many ? 



10 ^ INTRODUCTORT EXEECI8E8. ScC. 2. 

52. If you have ten pins on one sleeve, and 2 on the 
other, how many have you on both ? Ten and 2 are how 
many ? 

53. 7 and 2 are how many ? 7 and 3 ? 7 and 4 ? 7 
and 6? 7 and 6? 7 and 7? 7 and 8? 7 and 9? 

54. 8 and 2 are how many ? 8 and 3? 8 and 4? 8 
and 5? 8 and 6? 8 and 7? 8 and 8? 8 and 9? 

55. A boy had 2 cents. His father gave him 2 more, 
and his mother 1. How many had he then ? 

56. 2 and 2 and 1 are how many ? 

57. If you have 3 marbles in one hand, 3 in the other, 
and 2 in your pocket, how many have you in all ? 

oo© oo.o o© 

58. 3 and 3 and 2 are how many ? 

59. If you have 4 cents in one pocket, 3 in another, 
and 4 in your hand, how many have you in all ? 

©ooo oo© ©©©© 

60. 4 and 3 and 4 are how many ? 

61. If you have 6 pins on one sleeve, 7 on the other, 
and 3 in your hand, how many have you in all ? 

©©©©©© ©©©©©©© ©©© 

62. 6 and 7 and 3 are how many ? 

63. If your father pays 6 cents for the postage of a 
letter, 8 cents for a pamphlet, and 5 cents for some news- 
papers, how much does he pay in all ? 

©©©,©©© ©©©©©©©© ©©©©© 

64. 6 and 8 and 5 are how many ? 

65. If you give 4 cents for an orange, 9 cents for some 
apples, and spend 3 cents in candy, how much do you 
spend in all ? 

©©©© ©©©©©©©©© ©©© 

66. 4 and 9 and 3 are how many ? 

67. If a jewsharp cost you 5 cents, an apple 1 cent, and 
half a pint of pea-nuts 3 cents, how much do the whole 
cost 1 5 and 1 and 3 are how many ? 

68. If a skein of thread cost 3 cents, a skein of silk 
6 cents, and some needles 4 cents, what cost the whole I 
3 ^nd 6 and 4 are how many ? 
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69. If a watch cost 8 dollars, a chain 3 dollars, and a 
seal 4 dollars, what cost the whole ? 8 and 3 and 4 are 
how many ? 

70. 2 and 2 and 2 are how many ? 3 and 2 and 1 ? 
4 and 1 and 2? 3 and 2 and 3 ? 5 and 1 and 3 ? 6 and 

2 and 2? 

71. 3 and 2 and 4 are how many? 3 and 3 and 4 ? 

4 and 2 and 4? 4 and 3 and 4? 3 and 2 and 5? 4 and 
3 and 6? 

72. 4 and 4 and 1 are how many ? 4 and 4 and 2 ? 
3and5and2? 4and3and3? 5and3and2? 5 and 

3 and 1 ? 

73. 6 and 2 and 3 are how many ? 5 and 3 and 3 ? 6 
and 2 and 3 ? 6 and 3 ieind 1 ? 6 and 4 and 1 ? 6 and 5 
andl? 6 and 5 and 2? 

74. 7 and 2 and 1 are how many ? 7 and 2 and 2 ? 7 
and 3 and 2? 7 and 4 and 1 ? 7 and 4 and 2? 7 and 3 
and 3? 7 and 6 and 3? 

75. 8 and 1 and 2 are how many T 8 and 2 and 2 ? 
8 and 2 and 3? 8 and 4 and 3? 8 and 5 and 4? 8 and 

5 and 5 ? 8 and 6 and 4 ? 



MTJI.TIPIJCATION, 



Art. II. 1. If one penknife has twoblades, how many 
blades have two penknives ? 





2. Then 2 times 2, or twice 2 are h^w many ? 

3. If one fork has 3 points, how many points have two 
forks t 





4. Then, 2 times 3, or twice 3 are how marvy \ 
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5. One stage has four horses. How many horses have 
two stages T 





6. Then 2 times 4, or twice 4 are how many ? 

7. Here are three boats, and each boat contains three 
men. How many men in all ? 






8. 3 times 3 are how many ? 

9. One ship has three masts, 
four ships 1 



How many masts have 







10. 4 times 3 are how many ? 

11. One horse has four legs, 
four horses ? 



How many legs have 







12. 4 times 4 are how many? 

13. One chair has four legs. How many legs have 
live chairs? 








14. 5 times 4 are how many ? 

15. On one hand you have five, fingers, if you count 
the thumb. How many fingers on seven hands ? 
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16. 7 times 5 are how many? 

17. If in one ladder there are ten rounds, how manj 
rounds are there in two ladders? 





18. 2 times ten are how many? 

19. One man has two hands. How many hands have 
fiix men ? 

_®o oo o© oo oo oo 

20. 6 times 2 are how many ? 

21. If a knife have three blades, how many blac'cs 
have four knives ? 

©oo ooo ooo oo© 

22. 4 times 3 are how many ? 

23. If your lesson for one day be three pages* how 
much will that be for five days ? 

oo© ©©© ©©© ©©© ©©© 

24. 5 limes 3 are how many ? 

25. If one toy-book cost you four cents, how much 
must you give for three toy-books. 

©©©© ©©©© ©©©© 

26. 3 times 4 are how many ? 

27. If an ink-stand cost five cents, what will three 
ink -stands cost ? 

©©©©© ©©©^© ©©©©© 

28. 3 times 5 are how many ? 

29. If a box of wafers cost six cents, what will three 
boxes cost? 

©©©©©© ©©©©©© ©©O© ©'© 

30. 3 times 6 are how many ? 

31. A chair has four legs, how many legs have sevea, 
chairs ? 

32. 7 times 4 are how many T 

3 
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33. If a barrel of flour cost eight dollars, what will 
three barrels cost ? 

34. 3 times 8 are how many ? 

35. If a yard of ribbon cost nine cents, what cost four 
yards ? 4 times 9 are how many ? 

36. A man bought 3 acres of ground, and gave 5 dol* 
lars an acre ; what did he give for the whole ? 3 times 5 
are how many ? 

37. What cost 4 yards of cloth at 4 dollars a yard T 

4 times 4 are how many ? 

38. If one yard of ribbon cost 3 cents, what cost 3 
yards? What cost 3? What cost 4? What cost 6? What 
cost 6 ? What cost 7 ? What cost 8 ? What cost 9 I 

39. Twice 3 are how many ? 3 times 3 ? 4 times 3 T 
5times3? 6times3? 7times3? 8 times 3? 9times3? 

40. If one gallon of wine cost 4 dollars, what coat 2 1 
Whatcost3? Whatcost4? 5? 6? 7? 8? 9? 

41. Twice 4 are how many ? 3 times 4 ? 4 times 4 f 

5 times 4 ? 6 times 4 ? 7 times 4 ? 8 times 4 ? 9 times 4 ? 

42. If a yard of tape cost 2 cents, what cost 2 yards f 
What cost 3? 4? 5? 6? 7? 8? 9? 

43. 2 times 2 are how many ? 3 times 2 ? 4 times 2 f 
5 times 2 ? 6 times 2 ? 7 times 2 ? 8 times 2 ? 9 times 2 1 

44. If a barrel of flour cost 5 dollars, what cost 2 bar- 
rels? Whatcost3? 4? 5? 6? 7? 8? 9? 

45. 2 times 5 are how many ? 3 times 5 ? 4 times 5 f 

5 times 5 ? 6 times 5 ? 7 times 5 ? 8 times 5 ? 9 times 5 f 

46. There are 7 days in 1 week ; How many days ar« 
there in 2 weeks ? In 3 ? In 4? In 5? 6? 7? 8? 9? 

47. 2 times 7 are how many ? 3 times 7 ? 4 times 7 ? 

6 times 7 ? 6 times 7 ? 7 times 7 ? 8 times 7 ? 9 times 7 ? 

48. If an orange cost 6 cents, what cost 2 oranges t 
What cost 3? What cost 4? 5? 6? 7? 8? 9? 

49. Twice 6 are how many? 3 times 6 ? 4 times 6! 
5 times 6 ? 6 times 6 ? 7 times 6 ? 8 times 6? 9 time86t 

50. If 8 boys can sit on one bench in the school-room, 
how many boys can sit on 2 benches ? How many on 3 ? 
Howmanyon4? How many on5? On6? On7? 8? Of 

51. Twice 8 are how many f 3 times 8 T 4 times B ! 
5 times 8? eUmesB? 7time88? etimesBT dtimesS? 
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52. If sugar is 9 dollars a hundred weight, what will 
« hundred weight cost ? What will 3 ? What will 4 ? 
6? 6? 7? 8? 9? 

53. 2 timeft 9 are how many ? 3 times 9 ? 4 times 9 ? 

6 times 9 ? 6 times 9 ? 7 times 9 ? 8 times 9 ? 9 times 9 ? 

54. 7 times 3 are how many ? 6 times 4 ? 5 times 5 ? 
3 times 6 ? 8 times 3 ? 8 times 4 ? 5 times 6 ? 5 times 7 ? 

55. 9 times 2 are how many ? 9 times 3 ? 9 times 5 ? 

8 times 5 ? 8 times 6 ? 7 times 5 ? 7 -times 6 ? 7 times 8 ? 

56. 7 times 7 are how many ? 7 times 9 ? 7 times 2 ? j 

7 times 3 ; 6 times 3 ? 6 times 5 ? 6 ti|nes 6 ? 6 times 8 f 

57. 5 times 2 are 'how many ? 5 times 9 ? 5 times 8 ? 
5 times 4 ? 4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 1 

58. Twice ten are how many ? 3 times ten ? 4 times 
ten ? 5 times ten ? 6 times ten ? 7 times ten ? 8 times ten ? 

9 times ten ? 

59. Twice eleven are how many ? 3 times eleven ? 4^ 
times eleven ? 5 times eleven T 6 times eleven 1 7 times" 
eleven ? 8 times eleven ? 9 times eleven ? 

. 60. 2 times twelve are how many ? 3 times twelve ? 4 
times twelve ? 5 times twelve ? 6 times twelve ? 7 times 
t^-ei ve ? S times twelve ? 9 times twelve ? 

61. If 7 oranges cost 5 :ents apiece, and 4 lemons 
3 cents apiece, what cost the whole ? 7 times 5 and 4 
limes 3 are how many ? 



SUBTRACTION. 

Art. III. 1. Three sheep were together, hut one 
went away from the rest. How many were there left ? 






2. 1 from 3 leaves how many ? 

3. Four horses were together, but one went away from 
the rest. How many were left ? 





4. J from 4 leaves how many ] 



Id 
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5. If you take one shovel from five shoTek, how muij 
•hovels are left ? 



\ 




g 






g 




6. 1 from 5 leaves how many ? 

7. If you take two mortars from four mortars, how 
many mortars are left ? 







8. 2 from 4 leave how many ? 

9. If you take 2 trees from 5 trees, how many are left I 





10. 2 from 5 leave how many ? 

11 . If you take 3 hats from 5 hats, how many are left t 





12. 3 from 5 leave how many ? 

13. Take 3 ships from 6 ships ; how many arc left? 









14. 3 from 6 leave how many ? - 

16. Take 4 houses from 7 houses ; how many are left ? 









16. 4 from 7 leave how many ? 
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17. Take 4 marks from 8 maiks ; how many are left ? 

I I I I I I I I 

18. 4 from 8 leave how many ? 

19. If there are 9 barrels together, and you take away 
four, how many will be left ? 

20. 4 froi^ 9 leave how many T 

21. If Worn ten tea-cups you take away 4, how many 
will be left? 

©©©©©©. ©©©© 

22. 4 from ten leave how many ? 

23. A man had 8 sheep and sold 2 ; how many had he 
left ? 

©©©©©© © © 

24. 2 from 8 leave how many ? * 

25. A man had 7 barrels of cider and sold 5 ; how many 
had he left? 

© © © © © © © 

26. 5 from 7 leave how many ? 

27. . There were 6 trees standing together, and a man 
cut down 4 ; how many were left ? 

© © © © © © 

28. 4 from 6 leave how many ? 

29. 8 apples were hanging on one limb ; a boy gather- 
ed 5 ; how many were left I 

©©© ©©©©© 

30. 6 from 8 leave how many ? 

31. James had 9 marbles, and in playing he lost 5 ; 
how many had he left ? 

©©©© ©©©©© 

32. 5 from 9 leave how many ? 

33. Thomas had ten books in his desk, and he took out 
6 ; how many were left ? 

©©©©© ©©©©© 

34. 5 from ten leave how many ? 

36. William had ten pins on his sleeve, and he took 
away 6 ; how many were left ? 

©©©© ©©oooo 

36. 6 from ten leave how many \ 

3* 
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37. If I have twelve books, and sell 5 of theniy how 
many have I left? 

©©ooooo ooooo 

38. 5 from twelve leave how many ? 

39. If you have eleven sticks of candy, and give awaj 
4, how many have you left ? 

40. 4 from eleven leave how many ? 

41. If you have thirteen cents, and spend 6 of theni^ 
how many have you left ? 

42S. G from thirteen leave how many ? 

43. If you have fdtirteen apples, and give away 8, how 
many have you left ? 

o q> (^ <^ o c> ©©oooooo 

44. 8 from fourteen leave how many ? 

« 45. If you have 5 oranges, and give away 3, how many 
have you left ? 3 from 5 leave how many ? 

46. If you 'have 5 quills, and make pens of 4, how 
many are left ? 4 from 5 leave how many ? 

47. If you have 6 apples, and eat 2, how many have yon 
left T 2 from 6 leave bow many ? 

48. If you have 7 marbles, and give away 5, how many 
have you left ? B from 7 leave how many ? 

49. If you have 7 pins on your sleeve, and take away 
6, how many will be left ? 6 from 7 leave how many ? 

50. A man had 8 horses, and sold 5 ; how many had 
he left ? 5 from 8 leave how many ? 

51. A man had 8 acres of land, and sold 6 ; how many 
had he left ? 6 from 8 leave how many ? 

52. A merchant had 9 yards of cloth in one piece and 
•old 4 yards ; how many yards were left ? 4 from 9 leav» 
how many ? 

53. A grocer sold 5 gallons of molasses out of 9 gallons; 
how many gallons were left ? 5 from 9 leave how many t 

54. An iron merchant sold 6 tons of iron out of 9 tops ; 
how many tons had he left ? 6 from 9 leave how many t 

65. George had 9 toy-books, and gave away 7 ; how 
many had he left ? 7 from 9 leave how many ? 

56. Thomas had 9 quarts of cherries, and sold 8 quarts ; 
how many had he left ? 8 from 9 leave how many ? - 
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57. If you have S-school-books, and lose % how man/ 
have you left ? 2 from S leave how many ? 

58. If you have 8 pencils, and use up 3 of them, how 
many have you left ? 3 from 8 leave how many ? 

59. If you have 8 pens, and spoil 7 of them, now many 
have you left ? 7 from 8 leave how many X 

60. 2 from 4 leave how many? 2 from 3? Ifrom^f 

1 from 3 ? 1 from 4 ? 2 from 6 ? 2 from 7 1 2 from 6 1 

2 from 8 ? 2 from 9 ? 

61. 1 from 5 leaves how many ? 1 from 6 ? 1 from 7! 
1 from 8? 2 from ten ? 3 from 4? 3from 6? 3 frofu 5f 

3 from 7? 3 from 8? 

62. 3 from 9 leave how many ? 4 from 5 ? 4 from 4^ 

4 from 6? 4 from 7? 4 from 9? 4 from 8? 3 from ten? 
3 from eleven ? 

63. 5 from 5 leave how many? 5 from 7? 6 from 6! 
6 from ten ? 5 from 9 ? 5 from 8 ? 5 from eleven ! 5 from 
twelve ? 

64. 6 from 7 leave how many ? 6 from 81 6 from 61 
6 from 9? 6 from ten ? 6 from eleven ? 6 from twelve f 

6 from thirteen ? 

65. 7 from 7 leave how many ? 7 from 8 ? 7 from ten I 

7 from 9 ? 7 from eleven ? 7 from twelve ? 7 from thirteen ? 

66. 8 from ten leave how many ? 8 from 9 ? 8 from 8! 
6 from ^eksven ? 8 from twelve ? 8 from thirteen? 8 from 
fourteen t 

67. 9 from 9 leave how many ? 9 from eleven ? 9 from 
twelve ? 9 from ten ? 9 from fourteen ? 9 from thirteen t 
9 from fifteen ? 9 from sixteen ? 9 from eighteen ? 9 from 
Mventeen ? 9 from nineteen ? 



Dinsioif. 

Art. it. 1. A man had two trees which he wished 
to set out in different places, putting one in each place ; 
In how many places could he set them out ? 




9l 1 is contained in 2 how many time« 1 
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3. A man had four horaest which he wished to harness 
in spans ; that is, in twos. How man span did he have t 





4. 2 are in 4 how many times ? 

6. A man owned six houses in several places ; and he 
owned two in a place. How many places were there ! 



^s5^ ^^^^ 
iMiiBll |iiinn 




liiiMi 



6. 2 are in o^how many times ? 

7. A boy counted the hands of all the persons in a 
company, and found there ^ere 8. How many persons 
were there ? 







8. 2 are in 8 how many times ? 

9. 6 men went sailing in boats, and 3 went in each 
Ikoat. How many boats did they take ? 





10* 3 are in 6 how many times ? 

11. In one ship are 3 masts. How many ships will 
twelve masts supply ? 







I- 



12. 3 are in twelve how many times ? 

13. 4 horses are usually harnessed to a stage, 
nany stages will 8 horses supply ? 



How 




14. 4 are in 8 how many times ? 
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15. William had twelve marblesy which he divided 
among his friends, giving 4 to each. To how many did 
he give them ? 

oooo oooo ooo© 

16. 4 are in twelve how many times ? 

17. There were sixteen pages in James's writing book, 
and he wrote 2 pages a day. How many days did it tak« 
him to write it through ? 

©o oo oo oo oo ©o oo ©o 

18. 2 are in sixteen how many times ? 

1 9. George had twelve apples, which he gave to his little 
brothers, giving 3 to each. How many brothers had he T 

©o© ©©© ©©© ©©© 

20. 3 are in twelve how many times ? 

21. A man sold several acres of land for 5 dollars an 
acre, and the whole brought him fifteen dollars. How 
many acres did he sell \ 

©©©©© ©©©©© ©©©©© 

22. 5 are in fifteen how many times ? 

23. A man had ten oxen, and yoked them into pairs. 
How many pairs did he have ? 

©© ©© ©© ©© ©© 

24. 2 are in ten how many times ? 

25. A gentleman divided twelve cents among his chil^ 
dren, giving them 2 cents apiece. How many children 
had he ? 

©© ©© ©p ©© ©© ©'© 

26. 2 are in twelve how many times ? 

27. If I divide eighteen boys- into classes of 3, how 
many classes will there be ? 

©©© ©©©.©©© ©©©^©©© ©©© 

28. 3 are in eighteen how many times ? 

29. If I divide fourteen boys into classes of 7, how 
piany classes will there be ? 

©©©©©©© ©©©©©©© 

30. 7 are in fourteen how many times ? 

31. If I divide sixteen boys into classes of 8, how 
many classes will there be ? 

©©©©©©©© ©©©©©©©© 

3^* B are in sixteen how many time« 1 
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33. If I divide eighteen boys into claBses of 9, how 
nany classes will there be T 

34. 9 are in eighteen how many times ? 

35. A man divided eighteen cents among some boyst 
giving each boy 6 cents. How many boys were there ? 

ooo©©© oo©o©o ©©©ooo 

36. 6 are in eighteen how many times ? 

37. A boy had twenty-four sheets of paper, which he 
made into writing books, putting 4 sheets into a book. 
How many books did he make 1 

Mm^^^^^^^ ^^^^^^^^ ^^^^^^^^ ^^ft^^^dms ^^^ik<a^^^ f^^t^m^^ 

38. 4 are in twenty-four how many times ? 

39. If an acre of ground cost 3 dollars, how much can 
I buy with eighteen dollars ? 3 are in eighteen how 
many times ? 

40. If a toy-book cost 3 cents, how many can I buy 
with twenty one cents ? 3 are in twenty one how many 
times ? 

41 . If a pail will hold 4 gallons of water, how many 
pailfuls will a tub contain, which holds sixteen gallons ? 
4 are in sixteen how many times ? 

42. 4 quarts make a gallon. How many gallons are 
there in twenty quarts ? 4 are in twenty how many 
times ? • 

43. How many gallons are there in twelve quarts ? 
In 8 quarts ? In twenty four quarts ? In twenty eight 
quarts ? In thirty two quarts ? In thirty six quarts ? In 
forty quarts ? 

44. 2 pints make a quart. How many quarts are there 
in 4 pints ? In 6 pints ? In 8 pints ? In ten pints ? In 
twelve pints ? In fourteen pints ? In sixteen pints ? In 
eighteen pints ? In twenty pints ? In twenty two pints ? 

45. If a yard of ribbon cost 3 cents, how many yards 
will 6 cents buy ? Will 9 cents? Will twelve cents ? Will 
fifteen cents I Will eighteen ? W^U twenty one ? Will 
twenty four ? Will twenty seven ? Will thirty ? Wi^ 
thirty three ? Will thirty six ? 

46. How many times 5 in ten ? In fifteen ? In twenty ? 
In twenty five ? In thirty ? In thirty five ? In forty ? Ij^ 
forty five ? In fifty ? In fifty five ? In sixty ? 
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.47. How many times 6 in. twelve T In eighteen ! In 
twenty four? In thirty ? In thirty six ? In forty two! 
In forty eight ? In Mty four ? In sixty ? Jn sixty six t In 
seventy two ? 

48. How many times 7 in fourteen ? In twenty one f 
In twenty eight ? In thirty five ? In forty two ? In forty 
nine? In fifty six? In sixty three? In seventy? In 
seventy seven ? In eighty four ? In ninety one ? 

49. How miany titles 8 in sixteen? In twenty four? 
In thirty two? In forty? In forty eight? In fifty six? In 
sixty four? In seventy two ? In eighty? In eighty eight f 
In ninety six ? In one hundred and four ? , 

60. How many times 9 in eighteen ? In twenty seven I 
In thirty six ? In forty five ? In fifty four ? In sixty 
three ? In seventy two? In eighty one ? In ninety ? In 
ninety nine ? In one hundred and eight ? In one hundred 
and seventeen ? 

51. How many times ten in twenty? In thirty? In 
forty? In fifty ? In sixty? In seventy ? In eighty ? In 
ninety ? In one hundred ? In one hundred and ten ? In 
one hundred and twenty ? In one hundred and thirty ? 

52. How many times eleven in twenty two ? In thirty 
three ? In forty four ? In fifty five ? In sixty six ? In 
seventy seven ? In eighty eight ? In ninety nine ? In one 
hundred and ten? In one hundred and twenty one? In 
one hundred and thirty two ? 

, 53^ How many times twelve in twenty four ? In thirty 
six? In forty eight ? In sixty ? In seventy two ? In eighty 
four? In ninety six? In one hundred and eight? In one 
hundred and twenty? In one hundred and thirty two? In 
one hundred and forty four ? 

KoTB. The preceding lessons ma/ bt omitted by tho more mL 
fwood pupils who stud J this book. 
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KUMERATIOW. 

^ III. For those who omit the preceding exercises, 
we here repeat the definition of a unit, ^ I. Art i. 

A BIItOLB THING OF ANT KIND IS CALLED A ITNIT OR UNITY. 

You know very well what numbers are. When yon 
say, John has three marbles, you tell me what number of 
marbles John has. When you say, my sister has two 
oranges, but I have only one, you tell me the number of 
t>ranges your sister has, and also the number you have 
yourself. As you understand this, we will not trouble 
you at present with a definition of number. The preced- 
ing exercises have required you to use numbers ; and you 
will recollect that the names of a few of the first of these 

«re, ONE, TWO, THREE, FOUR, FIVE, SIX, SEVEN, EIGHT, 

«INB ; which are represented by the characters, 1, 2, 3, 
4, B, 6, 7, 8, 9. Besides these, the character 0, is em- 
ployed, which means nought or nothing ; that is, it has 
no value in itself. It is, however, very useful, as will be 
seen hereafter. It is usually called cypher or zero. 

We have no single character, to represent any numbev 
greater than nine. Those already given are sufiicient, as 
we shall see, to express any numbers, however large. 
The first nine are often called digits. The whole are 
ealled figures. The first nine are also called signifi- 
cant figures, because they have ^ome value or signify 
something. The cypher is not a significant figure, be- 
cause it has no value, or signifies nothing. Before we 
proceed to explain how larger numbers are written, we 
Wish your very diligent attention to the following* 

Here is a picture of an auction, or public sale of goodii. 




Thb is a single picture* and it is therefore « unit* 
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But there are several men in the picture, and each single 
man in also a unit. Hence, it appears, that, a* one pic- 
lure may contain several men, so 

A VKiT o* on nini mat cwnux wraau. tmrs or «Mom> uro. 

Here ia a basket of flowers, 




This is a single basket, and is therefore a unit. But 
it contains several flowers, and each fiower is likewise 
« unit. Here we see, exactly as before, that a unit of 
one kind may contain several units of another. 

We have similar esamplea in meaaures. One gallon 
contains four quarts ; that is, one unit of one kind con- 
tains fottr units of another kind. One yard contains 
three feet ; that is, ojie unit of one kind contains three 
fliuis of another kind. 

So, likewise in weights. One pound contains sixteen 
ounces. One hundred weight contains foiur quarters, &.c. 

So hkcwise in coina. One dollar contains one hundred 
cents. One eagle contains ten dollars, &c, 

Moreover, euppose I have a barrel of a certain size. 
I may employ a man to make another, as many times 
larger as 1 please. Thus, as in the picture, I may have 
one made three times larger. Hence, we see, that 




In like manner, if I draw on paper, a short line, fmay 
easily draw another, ten times as lon^f. 
4 
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Here, then, I make a unit of the latter kind, ten timet^ 
as great,*a8 one of the former. But I might have made 
it nine times, or eleven times, or twelve times, or any 
number of times as great. 

Now, to come to the point at which we are aimingv 
we have only to apply this to numbers : for, it is plain, 
that, in numbers, as well as in any thing else, we may 
have one kind of units, which shall contain several of 
another kind. 

Suppose, then, in numbers, we make one unit of a 
larger kind equal to ten of a smaller. This is the way^ 
in which numbers are actually reckoned. Now, as the 
characters 1, 2, d&c. stand for units of any kind, we may 
use them to stand for units of the larger kind, as well as 
for those of the smaller, if we can contrive any way of 
distinguishing one kind from the other. This we will 
do at present, by using different kinds of type. The 
larger units shall be expressed by the figures 1, 2> 3* <S^c* 
and the smaller, by the common figures 1, 2, 3, ^^c. 
Then \ is ten times 1, 2 is ten times 2, &c. 

In the same manner, we may have a different kind of 
figures still, as tl, 8, O, ^^c. to stand for units of a larger 
kind than either of these ; each of which shall* be equal 
to ten of the kind denoted by the figures \, 2) 3* ^c* 
Then, since QL stands for ten times \, or ten Is, and each 
of these ten Is stands for ten Is, QLis equal to ten times 
ten Is, or one hundred Is. 

We might have another kind still, each of which should 
be equal to ten ^s, and of course equal to one thousand 
Is, and so on. Here we have several kinds of units. 
For convenience, it fs^best to call the smallest, represent- 
ed by 1, 2, 3, &c. unii^ijjf the first order, the next, rep- 
resented by JL, 2* 3* ^c,,^units of the second order, and 
those represented by VL, 8, v^v<&c., units of the third 
order. v 

Thi fibst ordbe may be callci) innTS^ nlfS];.T ; tbb second ob. 

DEB, TBNB ; AND THE THIBD OBDEB, BTJNDBED8 ; TAKINO THEOt NAHE8 

FBOM THBXB VALUES. 

(Let the.papU be now required to write the following numbers, pladn^ units 
the nghi', tens, next towards the left ; and hundreds, next ; as in the exam- 
^wbomaBBwensrefgivtn. The figures, usedin the b^k^Bhould be imltatea.] 
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Write one unit of the second order, (or one ten,) ind one unit of 
the fint order, (or one unit.) -Aiu. 11. 

Write one unit of the third order, (or one hundred,) end one ton, 

and one unit. '^"•' )p}^* 

Write one hundred, one ten, and five unite. An». U15. 

Write two hundreds, three tone, and aeyen unite. Ahm, 637. 

Three hundreds, five tens, and eight unite. Ahm, 058. 

Two hundreds, eight tens, and nine unite. Seven hundreds, six 
tens, and three unite. Two tens, and two unite. Nine tens, and 
six unite. Four hundreds, and six tens, and four unite. Five hum- 
dreds, five tens, and five unite. Nine hundreds, se^en tens, and 
tiiree units. Four hundreds, eight tens, and font unite. Eight 
hundreds, and nine tens, and nine unite. Two hundreds, six tens, 
and three unite. One hundreds, twc tens, and three unite. Two 
hundreds, five tens, and seven unite. One ten, and three unite, 
Seven teuR, and .three unite. Nine hundreds, nine tens, and nine 
units. 

In all these examples, unite of the first order, come 
first on the right ; those of the second come second ; 
those of the third come third ; so that if the same kind 
of figures were used for all, we should know the several 
orders, by their plates. 

Where do units of the first order come ? Where do 
units of the second order come ? WHiere do those of the 
third order come ? Then, 

Th£ kuhbsr or name of any ordes, is the same with 
the number or name of its pi^ace, counting from the 

RIGHT. 

If we used the same figures for all the orders, how 
would you know the order to which any figure belonged ? 

Then, using the common figures, write the foUq^ng numbers. 
One ten, and one unit, or eleven. Ans. / 11. 
One ton, and two unite, or twelve. 12. 

One ten, and three unite, or thirteen. 13. 

Fourteen, or one ten, and four units. 14. 

Fifteen, or one ton, and five unite. 15. 

Sixteen, or one ten, and six units. 16. 

Seventeen, or one ten, and seven unite. 17. 
Eighteen, or one ten, and eight unite. 18. 

Nineteen, or one ten, and nine unite. 19. 

One hundred and thirty .four, or one hundred, and three tens, and 
four units. Ans, 134. 

Seven hundred and sixty-three, or seven hundreds, and six tens, 
and three units. 

Now write one ton, or one ten and no unite. Ans. 10. Here 
^e see the use of the 0, or cypher ; for it we were to write nothing 
but 1, it would read one unit of the first order, or qua ^a:sv\\. vok^^ \ 
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beeanM it would be in the fint |rii«oe. Now tho cypher hae no ▼alae, 
bat it inekeB the 1 stand in the socond pUee, and, therefore, makee 
it a unit of the secood order, which ie equal to ten unite of the first. 

How do you write one ten ? Why do you use the cypher 7 Why 
do you not use more cyphers than one ? Has the cypher any yalue ? 
Does the use of it afieet the value of other figures ? 

Write two tens, or twenty. -^^0. 

Tioee tens, or thirty. 30. 

Four tens, or forty. 40. • 

Five tens, or fifty. 50. 

Sixty, or six tens. 60. 

Seventy, or seven tens. 70. 

Eichty, oreigrht tens. 60. 

Nmety, orninetens. 90—*-^ 

Ten tens, or one hundred. 
Ten tens, are ten units of the second order, which are equal to 
one of the third order, or one hundred, written 100 

Why do you use two cyphers here ? 

If I were to annex another cypher to 100, (as 1000,) in 
what place would the 1 stand ? Ans, The fourth place^ 
It would, then, be a unit of what order? Ans. The 
fourth order. 

A UllIT OF THE FOURTH ORDER 18 CALLED A THOUSAND. 

If a cypher were annexed to 1000, (as 10000) to what 
order would the 1 belong ? 
Units of the fifth order are called tens of thousands. 

Another cypher would make the 1, a uuit of whai 

order ? 

Units of the seventh order are called millions.. 

Read the following numbers. 

5 Five, or five units. 

30 Thirty, or three tens. 

35 Tbirty.five. 

^ ' 79 «3 81 97 83 76 49 87 95 

400. Four hundreds. 

435 Four hundred and thirty.five. 
--***^ 563 984 659 334 695 843 

7000 Seven thousands. 

7435 Seven thousaod, four hundred, and thirty-five. 

► 2761 1561 4322 5112 7782 

80000 eighty thousand, or eight tens of thousands. 

87435 Eighty.seven thousand, four hundred, and thirty.fiye. 

— 55534 60203 88905 76352 99122 

50(Mi)0 Five hundred thousand, or five hundreds of thousands. 

587435 Five hundred and eighty. seven thousands, four hun. 
drod, and thirty^ve. 
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679458 S34567 320320 427437 
2000000 Two millions. 

2587435 Two million, five hundred and eighty-ieven thou- 
sand, four hundred and thirtj-five. 
2305061 8910002 8395421 7878978 
2004 17 40002 10203 lOOOeOl 2222222 
813 617 23904 237801 603545 7897989 6304026 

[The teaefaer should require the pupil to read these numbers, both by the 
familiar names, and also, by the names of the orders ;bs 6 tens of thoufiands. 
instead of 60 thousand, &c. So, lUcewise, in tertUng the following numbers, the 
pupil should change the common names into the same terms.] 

Write the following numbers in figures. 

Three -.--*---- 3 

Thirty, or three tens 30 

Thirty.three, or three tens, and three units. 

Forty-seven. Eighty-eight. Fifly-siz. Thirty-five. 

Eight hundred 800 

Eight hundred and thirty.three. Six hundred and ninety-eight. 
Five hundred and fifly-five. Eight hundred and fifteen. 
" Two thousand ?0ft0 

Two thousand. ei|rht hundred, and thirty-three. 

Four thousand, nme hundred, and eighty-one. 

Sixty thousand, or six tens of t)^>usands, . . . 60000 

Sixty thousand, eight hundred, and thirty-three. 

Five hundred thousand, or five hundreds of thousands, . 5QfiQ|{(^ ~" 

Five hundred and sixty.two thousand, eight hundred, and thirty. ^^ 
three. 

One million - 1000000 

^One million, five hundred and nxty.two thousand, eight hundred, 
and thirty-three. 

Two h^dred and three. Two thousand and three. 

Twenty thousand, two hundred, and four. 

Three million, eighty.five thousand, and twenty-one. 

Six hundred and fifty eight thousand, nine hundred and seventy 
eight. 

Three hundred and sixty.five. 

Nine Million three hundred and thirty-seven thousand, &fe hun- 
dred and fiity-four. 

Four hundred and eighty-eight thousand six hundred and seventy 

Forty-four thousand, eight hundred and ninety-nine. 
Five hundred and fifly-uiree. 
Seven hund^d and nmety.on^ 



$ IV, How many orders of figures have you learned ^ 
What is the seventh ? The sixth ? Fifth ? Fourth i 
Third? Second? First? 'ourin • 

4* 
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The other ordera, as high as the 24th, may be learned from the foUowio^ 

NimnERATION TABLE. 
NAMES. 
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PERIODS. 

Ill order to read large nambers, it is very conyenient to divide 
them into periods of three figures each, beginiog at the right. The 
first is caUed the periods of units, because it contains units, and 
tens of units, and hundreds of units. The second, the period of 
thousands, because it contains thousands, and tens of thousands^ 
and hundieds of thousands, and so on. The names of the periods 
are given above. 

In jikadino, tou should read each period as though II , 

STOOD ALONE, AND THEN ANNEX THE NAME OV THE P^IOD. 

Thus, to read the period of thousands above, first read 
it as though it stood alone, and it will be, five hundred 
and fifty-five. Then annex the name of the period, and 
it 1^11 be, five hundred and fifty-five thousand. 

Let the pupil point off and read the following numbers. 

7864379258421a 



51111999938765 3 


1234567890000024 


76000076000076 


1875678123541001 


80901030400 02345 


7890006780056702 


3423125616587124 


0002030102107808 



896745 

It is likewise most convenient to write numbers by 
'^eriods. 
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Write three hundred and fire thousand, four hundred 
and fifty-three. 

How many periods are here mentioned, and what are 
they? 

Write the period of thousands. Ans. 305 thousands. 

Write the period of units. Ans, 453. 

Which ought to stand first ? 

Then write them both together. Ans, 306,453. 

Write three hundred and fire million, four hundred 
and fifty three. Write first the millions' period. 

There are no thousands ; how will you write the thou- 
sand period ? Ans, 000 thousands. 

Write the units period. Ans, 453. 

Arrange the periods in order. Ans.- 305,000,453. 

Write sixteen thousand and thirty. Ans, 16,030. 

Then, to write numbers in figures, begin with tu£ highest 

PERIOD AND WRITE EACH PERIOD AS THOUGH IT WAS THE ONLY 
ONE TO BE WRITTEN. PlACE CYPHERS WHEREVER A PERIOD 
OR AN ORDER IS OMITTED. 

_J[n this manner let the pupil write the following numbers. 

Write seven millions, six hundred and sizty.two thousand, five 
hundred and ninety.three. 

Four Millions, twenty million, two hundred thousand and five. 

Sixty. seven trillion-, five hundred and five thousand. 

Thirty.fi ve billions and four. 

^ Four hundred and seventy .nine quadrillions, twenty-three million 
and sixty.- - 

One thousand and three. 

One hundred thousand, five hundred and forty. 

Seventy-seven million, four hundred and lorty.two thousand, five 
hundred and nineteen. 

Sixty five trillions, seventy four billions, eighty four millions, 
ninety four thousand, one hundred and five. Two quadrillions and 
fifly. Nine quintillions and thirty nine. Seven '>sextillions, eighty 
five millions, three hundred and four. Five sextillions, three 
hundred and seventy nine quintillions, four hundred and forty seven 
quadrillions, eight hundred and twenty three trillions, four hundred 
and thirty seven billions nine hundred and eighty six millions five 
hundred and thirty six thousand four hundred and seventy nine. 
Two sextillions and two. 



§ V. Where the figure 1 stands alone, what is its value ? 
Ans, One unit. When the figure 2 stands alone, what is 
its value ? Ans, Two units. When 3 stands alone what 
is its value ? When 4?5?6?7?819? 
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The TALUK or ▲ FIQUIB, BTAIIDINOliLONE, 18 CALLED ITB 0IMPLE 
VALUE. 

If the figure 1 has a cypher at its right hand, what is 
its value.? Ans, One ten. 

Ifthe figure 3 has two cyphers at the right, what is its 
value ? 

What is the value of 7 and four cyphers, or 70000 ? 
Of 800000 ? Of 2000 ? Of 5000000 ? 

Is the value of the figures in these last examples, the 
same with their simple value, or is it greater, or is it less ? 

Why is it greater ? Ajis. Because it stands in a higher 
place. Then, 

figureb hate a value which depends upon their place, differ- 
ent from their simple value. 

The value which a fioure derives from its place, is called 
ITS local value. 

How many units of the first order are equal to one of 
the second ? 

How many of the second are equal to one o/^e third ? 

How many of the third to one of the fourth ? Of the 
4th to one of the 5th ? Of the 6th to one of the 7th ? Of 
the 9th to one of the 10th ? &lc. Then 

»It takes ten units of ant order to make one of the next 
higher; And, 
Numbers increase from right to left in tenfold proportion. 

Here is a picture to illustrate this tenfold increase. 

The little square on the right, repre- 
sents a unit of the first order, and corres> 
ponds to the 1 under it. The next dia- 
gram represents a unit of the second order, 
and corresponds likewise to 1, in the 
1 1 ^ second place. The third diagram repre- 
sents a unit of the third order, and corresponds to 1, in 
the third place. 

You see, then, how rapidly numbers increase. If we 
were to go on, only two orders higher, that is, to the 
fifth order, the page would not be large enough to con- 
tain the diagram for that order. 

You have now been learning to write numbers in 
figures. This is called Notation. 
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You have, also, been learning to read numbers written 
in figures. This is called Numeration. Then 

Notation is the art of writino numbers in figures, And, 
Numeration is the art of reading numbers, expressed in vigureh. 
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^ VI. The namcts thirteen, fourteen, fifteen, &c. soem plainly to 
be derived from three and ten, four and ten, five and ten, dec, with 
a slight change in the words. One, two, three, four, and so on, up 
to ten, are primitive words i that is, they are derived, or formed from 
no other words in our language. Kleven and twelve, seem likewise 
to be primitive words, though Mr. Webster thinks that they may 
have come originally from the words, one left^ (afler ten,) and two 
left ; twenty, thirtyj forty, &.c., come from two tens, three tens, &c. 
All the other numbers up to a hundred, are combinations of those 
already mentioned, without alteration. Hundred, thousand, and 
million, ar^ primitive, in our language. Billion, trillion, quadrillion, 
&c., are formed by combining the Latin numerals with the termina. 
tion iUion, These names go on much farther than they are given 
above. After seztillions^ we have septillions, octillions, nonillions, 
decillions, undecillions, duodocillioas, tredeciJlions, ^., but thore 
is seldom occasion to use these terms. 

There is a reason why so many derivative names are employed ii? 
Numeration. For,^ otherwise, there would be as many distinct 
names as numbers, and, it would manifestly be very difiicult to 
remember them all. Indeed, it would be impossible ever to learn 
them. For, if they were extended, only to 100,000 they would form 
a considerably greater body of words, than all the rest of tlio language 
put together; and, if a man were to employ himself twelve hours 
in a day in studying them, it would take him nearly twenty years 
merely to read the names as far as one trillion. Besides, we must 
discontinue giving names somewhere ; and wherever we stop, there 
is still room to form more. Now, on the plan of numeration in use, 
the first ten names together with hundred and thousand, (making 
twelve in all,) are sufficient toaxpress all ordinary numbers. After 
that, we only need the names of the higher periods'. And if it were 
necessary so far to simplify, we might even dispense with these. 

We have ten characters, to be used in writing numbers. The 
cypher has no value. All the others have a positive value, and are 
therefore called significant figures. Since ch<|racters stop at 9, some 
means must be contrived to continue the notation of numbers be. 
yond, or the characters are of no use. For this reason, the first 
number, too great to be expressed by a single character, is consider, 
ed a unit of a higher order, and is denoted by the figure 1, removed 
to another place. When we obtain too many of these «ew units to 
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be exprMted by a single character, we make another order of units 
9tiU, and lo on. Hence, we see, that it was not neeenary to stop at 
9. Nor was it necessary to continue our characters as far as 9. 
We mi|fht have stopped at 8, or 7, or 6, at pleasure. If we had gone 
beyond 9, we might have expressed any given number with fewer 
figures ; if we had stopped short of 9, we should have been obliged 
to use more than are at present necessary. 

The origin of the system of counting by tens, seems to have been, 
that men counted on their fingers, before writing was invented. 
Thus, instead of thirty^ they said, three times all their fingers and 
thumbs, that is, three tens. So that our scheme of tenfold, or deci- 
mal notation, as it is called, owes its origin, probably, to chance. 
It would be more convenient, on many accounts, to reckon by 
twelves, instead of by tens; but the decimal notation is now too 
firmly established to be shaken. The number by which we reckon, 
that 18, which expresses the ratio of increase in any system of Nota- 
tion, is called the Radix of that system. The Radix of the decimal 
Notation is 10. 

The word digit comes from the Latin digitus, which means fin- 
gex, and is applied to figures, because men formerly counted, as 
before stated, by their fingers. It properly belongs to the < ypher, 
as weir as to the other characters, but custom has restricted it to 
the significant figures. 

The mode of dividing numbers into periods of three figures, is 
called the FaENCH mode of dividing, becaufie the French arithmeti. 
cians first used it. The English mode is to divide into periods of 
0ix figures, and these, sometimes, into half periods of three figures. 

As far as the order of Hundreds of Millions, both efystems employ 
the same names for the several orders ; but, afler that, the English 

foes on with thousands of millions, tens of thousands of millions, and 
undreds of thousands of millions ; instead of Billions, tens of Bil- 
lions, and hundreds of Billions, and, thus, brings the Billion order, 
where the French has the Trillion. The French is much most 
convenient. In the English, there ia no thousand period, the period 
of units extending as far as millions, and, thereby embracing all the 
thousands. No other period is lost, but, ae more figures are put 
into each, the higher periods are carried farther to the left. Of 
course, the names Billion, Trillion, &,c , stand for much larger 
numbers in the English system, than in the French. An English 
Billion, for example, is a thousand French Billions, and an English 
Trillion is a million of French Trillions. 

A perfect knowledge of the difference between the two may bo 
gained by comparing the following Tables. 

Pebnch Method. English Method. 

, C Units. Units. ] 

-Ia ^T«ns. Tens. | 
^®"°^- < Hundreds. Hundreds. \ let 

rt J C Thousands. Thousands. f Periofl. 

P^r!«i iTens of Thousands. Tens of Thousands. ^ 

1 crioa. ^ Hundreds of Th. Hundreds of Th. 
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OBSERrATIONS, &C. 



a5 



3fd 
Period. 



Frekch M£thod. 
Millions. 
Tens of M. 
Hundreds of M' 
Billions. 



renoa. I Hundreds of D. 

fiU I Trillions. 
piSLi I Tens of T. 
P^"^- 1 Hundreds of T. 

c*u i Quadrillions. 
Pprirwl iTensofCl. 
^^"^1 Hundreds of a 



ENGLISH Method. 
Millions. 
Tend of M. 

Hundreds of M. 2nd 

Thousands of M. (Period. 
Tens of Th. of M. 
H.ofTh. ofM. 
Billions. 
Tens of B. 

Hundreds of B. 3rd 

Thousands of B. f Period . 
Tens of Th. ofB. 
H. ofTh. ofB. 

Thougfh the invention of oar numerical charactem is commonly 
ascribed to the Arabs, there can be little doubt that they owe their 
origin to the philosophers of India. Arabian writers attribute the 
honor to the Indians, and though the opinion has been controverted 
by very learned men, no conclusive, nor even very weighty argu* 
meitt, has been brought forward against it. An attempt has hSen 
made to prove that the Arabs derived their characters from the 
Greeks, and transmitted them to the nations farther east ; and, fn 
support of this opinion, an alleged similarity between the figures 
themselves, and the letters used ^y the Greeks, to denote numbers, 
has been insisted on ; but this resemblance is altogether imaginary, 
and would, probably, never have been discovered except by one, 
anxious to establish a favorite theory. There is a tradition, among 
the Indians, that their numbers, as well as their knowledge of the 
science of Geometry, were derived from a nation in the north of 
Tartary. We find nothing, however, to corroborate this opinion, 
since no traces of an enlightened people are to be found in that part 
of the world. But whatever may have been the origin of numbers, 
there is no obscurity as to the channel, through which we have 
received them. About the middle of the 7th century, th« Arabs 
overran Persia and Egypt, and very sbon extended their ce&quests 
over all northern Africa.. In the early part of the 8th century, they 
advanced into Spain, bringing with them the arts and learning, 
which they had acquired from conquered nations, and likewise, 
their own system of numeration. About the middle of the II th 
century, the Arabic characters were introduced into England. On. 
the continent, their, use had already become very extensive ; and 
long before the discovery of America, it had become general through' 
out the civilized world. 

We have mentioned that the notation by tens, or the decimal 
notation^ had its origin, most probably, in accident ; and that num. 
bers might have been made to increase in any other ratio. Near 
the beginning of the second century, and of course, long before the 
introduction of the Arabic characters into Europe, a different scheme 
was actually introduced. It is called the sexagesimal notatuntf from 
the fact, that its Radix is 60. It was introduced by Ptolemy, an 
Egyptian philosopher, and was probably denved, like the decimal 
notation, from the East, though the invention is commonly ascrib. 
ed to> him. The Indians and Chinese em^^lo^ \\. nX ^« \fi»cKt)X ^^i 
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in reckoninif time, using periods of 60 years, instead of centuries. 
Their smaller divisions are similar. We have remnants of it left in 
the division of time into minuttM and second; and likewise, in the 
diviEdon of the circle, into degreet, minutes^ and aeeonds, for which 
latter purpose, Ptolemy seems to have intended it. This division, 
in both cases, is often carried to thirdi, fourthSf dLC. It is not, 
however, to be supposed, that 60 difi^rent eharactera were employed. 
The common mode of writing, that is, the Roman, or Greek, was 
used as far as sixty, and then the same notation was used over again 
for the next higher order, with an accent ( ' ) drawn down at the 
right. For the third order, two accents were used (")• For the 
fourth, three, ('") and so on. These accents answered the same 
purpose as the Arabic cypher ; except that when different orders 
were written together, the accents were retained, where the cypher 
would be dropped. This was necessary, because several characters 
were employed within the same order. Without retaining the ac 
cents, we should not be able to determine the dividing point between 
a higher and a lower order. To illustrate by Arabic characters, 
3^23 signifies 31 oixtiee and 33. For some purposes, this notation 
would be convenient, and for many, inconvenient. These cannot 
be explained here. 

Of the modes of notation, employed before the introduction of the 
Arabic, all wer< more or less objectionable. The Roman combined 
more advantages than any other, and, as it has not yet entirely 
fallen into disuse, some knowledge of it is absolutely necessary. 
Th* following is a brief account of 

THB ROMAN NOTATION. 

We have mentioned that the decimal scale was probably suggested by the 
number of the human fingers. But some nations instead of counting by the 
fingers of both handsy only employed those of one, and, therefore, fell into tbe 
hi^it of reckoning by /tveff. in other words, they employed /tve as the Radix 
of their system of Numeration. This is stiU the case with some uncultivated 
tribes in Africa, and on this continent The Roman Notation, though adapted 
both to the quinary and decimal scales, is most simf4y explained by the former^ 
from which, indeed, it seems to have sprung. 

Most nations have coincided in expressing unity or one by a single^ mark, 
thus, I. This indeed seems the most natural mode that could have been invent- 
ed, and this was ^e mode employed in the Roman scale. This character resem* 
bles the letter I. That letter was, consequently, afterwards used in its stead. 
Ttpo was expressed by two marks, «11 ; three by three marks. 111 ; and /our by 
fuur marks, ill I. Five employs all the fingers on one hand to express it, and 
seems therefore to have been made the Radix of the system. A peculiar charac- 
ter was therefore given it, consisting of two lines, joined at one end, thus, V. 
For this, the letter v was afterwards employed. Six was expressed, of course^ 
by this character and one mark, thus VI ; seven, thus YIl ; eight, VIII ; nine» 
Villi. As ten is two fives, the character V was used twice to express it, and for 
convenience, these seem to have been joined, thus X* For this, tbe letter X 
was substituted. Eleven would then be XI ; twelve, XII ; thirteen, XIII ; four< 
teen, XIIII ; fifteen, XV ; sixteen, XVI ; seventeen, XVII ; eighteen, XVIII j 
nineteen, XVIIII ; twenty, being two tens, was of course, XX ; twenty-one, XXI ; 
and 80 on. Thirty was xxx, and forty xxxx. Then, as a pai-ticular char- 
acter was written ror/«tie,/«^fy naturally received a particular cliaracter likewise ^ 
/ Cafienvards, the letter L,) was, therefore, put for fifty^ LX for sixty, lxx for 
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seventy, i.xxx for eighty, nd lxzxz for viat$j. At one tmadnd to twiM 
filty, it TO naturallyezpreMedby L, used twice. TImm are vjm»A molt mb- 
veniently thus, C. This beeame roonded by writiiig, to G. TWm, tmo taoB- 
dred was CC, throe htindnd CCG, and Ibar handred CCCC. Ftar the ane 
reason that five and fiffy received a partienlar character, Uto hqndred would pro- 
bably receive one. Aecardingly we find that, aa no more figurea coqU be eoD> 
veniently made with two marka, three were dispoaed thoay 2,for five hnn died. 
Thia afterwBf da beeame D by writing. 8iz honored waa then written DC, aeveB 
hundred Dec, Ao. AatwoVauimedaignifiedten, andtwo I/i^ onehmidred; 
it waa natural to unite two D'a for onethooaand. It waa done thoa <n>i or men 
compactly thoa CD. Thia afterwarda became M. Thaae, then, are the charac* 
tera employed by the Romana, for ezpreaaing numbera. 



Nnmbera, therefore, came to be 
the present day, aa foUowa : 



ezpreaaedi aa thej are vwa at 



One 

Two ' 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 



I 

II 

III 

IV or IIII 

V 

VI 

VII 

VIII 

IXorVmi 

X 

XI 

XII 

XIII 

XIV or xini 

XV 

XVI 

XVII 

XVIII 

XIX or xvnii 

XX 



Twenty.ono dbc. 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 

Ninety 

Onelnindrad 

TwohuadiMl 

Thfee hundred 

Four hundred 

Five hundred 

Six hundred 

Seven htudied 

Eight hundred 

Nine hundred 

One thooaand 

Two thousand 

1930 



XXI &0. 



XLorXXXX 
h 



XCorLXXXX 

C 

CC 

ccc 

CCCC 

D 

DC 

DCC 

DCCC 

DCCCC 

M 

MM 

MDCCCXXX 



It will be observed that four to written IV orlllL The former method waa 
introduced at a late period, and to not eooveident where arithmetieai operatknto, 
such aa Addition ana Subtraction, are tp be perfermed with Roman cJUunaotsn. 
In other caaes, it to perhi^ to be preferred, aa occupying leaa room. The aame 
mar be aaid of xx, xl, and xc. 

We have explained the acale aa 6r aa it to in common om at the preaentday, 
which is ftr enough for the ordinary atudent. It may be well, however, to men- 
tion that lo 18 aometimea uaed for D. When thto to ihe caae, additional oa are 
sometime annexed at the rights and eaeh additional o tuereaaaa thtimthb^r ten 
rimes. Thua la to five hundred ; lOo to five thouaand ; looo fifty thooModi Ac. 
CI3 tB atoo put for M, and every additional c o a^ each end, in thto caae, 
increaeee the number^ oa before, ten Hmee. Thua cio to one thooaand t ooioo 
ten thooaand ; ccciooo one hundred thouaand, Ac. A line drawn over « taoD* 
ber inereaeee ita value a thoueandHmes. Thua vto five thouaand ; s ien-thott- 
sand ; c one hundred thousand ; k one million ; XM two milHona^ dke. 

Some have suppoeed that c to taken from the Latin centttpuwbKh means oae 
hundred, andM from mme, w;hich ateuBMenethoueand, hut, if thto6etree,<here 
13 no similar mode of accounting for the use of the other letters. 

6 
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. In the nnial nM)de of ezphuning^this Notation by the decimal acale, the v is 
suf^poMd to have wpnxo% from a divided x, and therefore to have been naturally 
emplo3red in ezprening half as great a number. So l is thought to have come 
from a divided c ; and lo or d from a divided m or ciq. < It is in favor c^ this 
eiplanation, that there exists no single cfaaractar lor twenty-^ve, which, on the 
quuary scale, we ought to have expected. On the whole, however, the Notation 
seems to have been commenced on the quinary, and ccmtinued on the deci- 
mal scale, thus forming a mixture of both. In like manner, we find that the 
Chinese at the present day, employ the decimal and dtiodeeinuil scales in reckon- 
ing their cycle, (or recurring period, by which they estimale time,) of CO years. 
The same scales were likewise to some extent combmed by the ancient Scandine* 
viaas. 



ADDITION. 

MENTAL EXERCISES. 

^ VII. 1. Two barrels stand in one place, and two iu 
another. . How many are there in all ; 2 and 2 are how 
many ? 

2. A boy is carrying two pails, and three stand on a 
bench. How many pails in all ? 2 and 3 are how many ? 

3. Two apples are falling from a tree, and four are 
lying on the ground. How many are there in all ? 2 and 
4 are how many ? 

4. Two pens are in an inkstand, and five lie on the table. 
How many are there in all ? 2 and 5 are how many ? 

5. John made 3 marks on one leaf of his book, and 6 
on another. How many marks did he make ? 3 and 6 
are how many % 

6. His teacner punished him* for soiling the book, by 
giying him 4 blows cm one h%nd, and 5 on the other. 
How many blows did he strike him ? 4 and 6 are how 
many ? 

7. 7 boys laughed at him on one side of the house, 
when he was punished, and 2 on the other. How many 
boys laughed ? 7 and 2 are how qaany ? 

8. One boy has 6 marbles and ftnother has 7. How 
many haye both ? 6 and 7 are how many ? 

9. A boy bought a story book for 10 cents, and anotli* 
er for 6. How many cents did he give for both ? 10 and 
6 are how many ? 

10. 7 pins were on a pin-cushion, and a girl put on 9 
pins more. How many were on it then ? 7 and 9 are 
how many ? 



Sec. 7, ADDXTIONk 39 

11.8 boys were pla3ring together, and & more came to 
play with them. How many boys were there in all? 
8 and 5 are how many ? 

12. A man ^ave 9 dollars for a barrel of flour, and 10 
dollars for a firkin of butter. How many dollars did he 
give for both ? 9 and 10 are how many ? 

13. If an orange is worth 7 cents, and a lemon 4 cents, 
how many cents are both worth ? 7 and 4 are how many ! 

14. If a pint of filberts is worth 6 cents, and half a 
pound of ifigs is worth 9 cents, how many cents are both 
worth ? 6 and 9 are how many ? 

15. 1 1 ducks are on th^ shore of a pond, and 3 are 
swimming in it. How many ducks are there in all ? 11 
and 3 are how many ? , . 

16. How many are 11 and 5 ? 11 and 6;?/ 11 and 4 1 
lland2? 11 and7? 11 and 8? 11 and io? 11 and 9? 
11 and 12? 11 and 11? 

17. 10 men are going to market, and 5 are going home. 
How many men are Siere in. all? 10 and 5 are how 
many ? 

18. 10 and 7 are how many ? 10 and 3 ? 10 and 4 ! 
10 and 2 ? 10 and 6 ? 10 and 8 ?/ 10 and 9 ^ 10 and tO^? 
10 and 11 ? 10 and 12 ? 10 and 13 ? 10 and 14 ? ^ 

19. How many are 5 and 2 ? 5 and 7 ? 5 and' 6 1 &.and 
9? 5andl2? 5andn? 5 and 13? 5 and 14? 5andl5? 

20. How many are 7 and 6 ? 7and7? 7and8? 7and 
10? 7and9? 7 and 5 ? 7andll? 7andl2? 7andl4? 

7 and 15? 

21. How many are 6^nd 6 ? 6 and 7 ? 6 and 9 ? 6 and 
10 ? 6 and 12 ? 6 and 5 ? 6 and 8^ 6 and 11 ? 6 and 13 T 
6 and 15 1 6 and 14 ? 

22. How many are 8 and 8 ? 8and7? 8and51 8and 
9? 8 and 67 8 and 4? 8 and 10 ? 8 and 11 ? 8 and 13? 

8 and 12? 8 and 14? 8and 15? 

23. How many are 9 «nd 7 ? 9 and 4 ? 9 and 3 ? 9 and 
2 ? 9 and 5 ? 9 andO ? 9 and 8? 9and9? 9 and 10 ? 9 
and 11 ? 9 and 12 ? 9 and 13 ? 9 and 16 ? 9 and 14? 

24. How many are 4 and 1 ? 4and 4 ? 4 and 3 ? 4 and 
5 ? 4 and 2 ? 4 and 7? 4 and 6 ? 4 and 8 ? 4 and 10 ? 4 
and 13 ? 4 and 15 ? 4 and 17 ? 4 and 19 ? 

25. Recite the 
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ADDmON TABLE. 






2and0 1 


are 2 


4and0 are 4 i 


OandOare 6 


8and0 are 8 


2 1 


3 


4 


1 5 


6 1 


7 


8 


1 9 


2 2 


4 


4 


2 6 


6 2 


8 


8 


2 10 


2 3 


5 


4 


3 7 


6 3 


9 


8 


3 11 


2 4 


6 


4 


4 8 


6 4 


10 


8 


4 12 


2 5 


7 


4 


5 9 


6 5 


11 


8 


5 13 


2 6 


8 


4 


6 10 


6 6 


12 


8 


6 14 


2 7 


9 


4 


7 11 


6 7 


13 


8 


7 15 


2 8 


10 


4 


8 12 


6 8 


14 


8 


8 16 


2 9 


11 


4 


9 13 


6 9 


15 


8 


9 17 


SandO i 


ire 3 


5and0 are 5 


7and0 are 7 


9 and are 9 


S 1 


4 


5 


16 


7 1 


8 


9 


1 10 


3 2 


5 


5 


2 . -i 


7 2 


9 


9 


2 11 


3 3 


6 


5 


3 8 


7 3 


10 


9 


3 12 


3 4 


7 


i& 


4 9 


7 4 


11 


9 


4 13 


3 5 


8 


5 


5 10 


7 5 


12 


9 


5 14 


3 6 


9 


5 


6 11 


7 6 


13 


9 


6 15 


3 7 


10 


5 


7 12 


7 7 


14 


9 


7 16 


3 8 


11 


6 


8 13 


7 8 


15 


9 


8 17 


3 9 


12 


5 


9 14 


7 9 


16 


9 


9 18 



MENTAL EXERCISES CONTINUED. 



[The teacher should ask qnestions upon the table, promiscuously, after it has 
been recited, in order to render it necessary for the pupil to have each amount 
fixed in his mind, indej^ndentlv of eteiy other. The papil may recite the table 
in ordeTf without derivrng any oenefit from it, merely from his knowledge of tho 
regular succession of the numbers.] 

7 

V 

1. In one ladder there are 7 rounds, in another 8,-in)d 
in another 6. How many rounds are there in all ? 7 and 
8 and 6 axe how many 1 •- 

2. On one end of a table are 5 apples, and on the other 
4 ; and on the floor are 9. How many apples are there 
in all ? 5 and 4 and 9 are how many 'i 

3. James put all his marbles on a bench ; 10 have fallen 
on the floor ; 3 are falling ; and 9 remain where he put 
them. How many marbles has James, in all ? 10 and 3 
and 9 are how many 1 

4. One boy has 11 cents, another 2, and another 6. 
How many have all together ? 1 1 and 2 and 6 are how 
many ? 



Sec. 7. ADDITION. 41 

5. A man bought a barrel of flour for 6 doUarfl, and a 
load of wood for 3 dollars, and a plough for 7 dollare. 
How much did he give for all ? 6 and 3 and 7 are how 
many? 

6. A boy gave to one of his companions 9 apples, 
to another 11, and to another 6. How many did he give 
away to all ? 9 and 1 1 and 6 are how many 1 

7. William's father gave him 12 cents, his mother gave 
him 7, and his uncle gave him 14. How mainy cents had 
William 1 12 and 7 and 14 are how many 1 

8. A boy gave 10 cents for a top, and 4 cents for a 
whistle, and 8 cents for some marbles. How many cents 
did he spend ? 10 and 4 and 8 are how many ? 

9. 1 1 and 4 and 3 are how many 1 5 and 8 and 2 ? 
7 and 6 and 12 1 12 and 9 and 2? 3 and 5 and 7? 6 and 
9 and 4 ? 7 and 8 and 9 ? 5 and 3 and 10? 

10. 8 and 9 and 10 are how many ? 10 and 11 and 9 1 
9 and 12 and 11 ? 8 and 11 and 13? 7 and 10 and 14? 
6 and 8 and 17 ? 12 and 13 and 14? 

11.5 and 15 and 20 are how many ? 20 and 7 and 8? 
25 and 5 and 10? 22 and 4 and 11 ? l9 and 20and 4 ? 

12. 20 and 30 and 40 are how many ? 30 and 40 and 
10? 20 and 50 and 30 ? 30 and 60 and 10 ? 10 and 70 
and 20 ? 40 and 30 and 30? 

13. One man owns 3 houses, another 4, another 5, and 
another 6. How many do they all own ? 3 and 4 and 5 
and 6 are how many ? 

14. John has 7 apples, and William 5, and Joseph 9, 
and James 11. How- many have they all ? 7 and 5 and 
9 and 1 1 are how many ? 

15. Some boys went a fishing. One caught 6 fish, 
another 8, another 4, another 15, and another 12. How 
many fish did they all catch ? 6 and 8 and 4 and 15 and 

12 are how many ? 

16. Seven men went a hunting. One shot 10 birds, 
another 13, another 8, another 7, another 5, another 9, 
and another 11. How many did they all shoot ? 10 and 

13 and 8 and 7 and 5 and 9 and 1 1 are how many ! 

17. 9, and 8, and 7i and 6, and 5, and 4, and 3^ and 2; 
and 1, are how many ? 

•5 



9 


3 


4 5 


3 


4 


5 6 


4 


5 


6 7 


5 


6 


7 8 


6 


7 


8 9 


7 


8 


9 10 


8 


9 


10 11 
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18. 10» and 9, and 6, and 7« and 6, and 5, and 4, and 3, 
and % are how many ! 

19. 11» and 10, and 9, and 8, and 7, and 6, and 5, imd 
4, and 3, are how many ? 

20. 1%* and 11, and 10, and 9, and 8, and 7, and 6, 
and 5, and 4, and 3, and 3, and 1, are how many ? 

31. Add each of these rowB of figures, fircit from the 
bottom to the top, then from the top to the bottom, then 
from right to left, and then from left to right. 

13 3 4 5 6 7 8-9 

6 7 8 9 10 

7 8 9 10 11 

8 9 10 11 12 

9 10 11 12 13 

10 11 19 13 14 

11 13 13 14 15 
13 13 14 15 16 

iThis addition should be made aloud, as should eveiy other calculation in the 
mental exercMMB.] ^ , 

22. How many are 9 and 2 ? 19 and 2 1 29 and 2 1 
39and*2? 49 and 2? 59 and 2? 69 and 2? 79 and 2? 
89 and 2? 99 and 2? 

[The teaeher should here take 9 and 3, 29 and 3, and so on ; after which, he 
should begin 8 and 2, Id and 2, ^. ; 8 and 3, 18 and 3, &c. ; 7 and 2, &c. ; 7 
and 3, do., as far as 2 and 2, 12 and 2, 22 and 2, ^. ; 1 and 2, &c., up to 91 
and 9. This is intended for ineiqperienced pupils. A few questions are given 
below, for those in every stage of improvement] 

23. How many are 6 and 6 ? 16 and 6 ? 26 and 6 ? 36 
and 6? 36 and 7? 46 and 7? 56 and 8? 76 and 8? 96 
and 8 ? 86 and 9 ? 96 and 9? 

24. How many are 25 and 9? 35 and 9? 45 and 8 I 
55 and 8? 65 and 7? 75 and 7? 85 and 4 ? 95 and 4 ? 

25. How many are 3 and 4 ? 13 and 4 ? 23 and 4 ? 33 
and 4? 43 and 5? 53 and 5? 63 and 6? 73and7?83 
and 8f 93 and 9 ? 104 and 10? 

26. How many are 4 and 2? 14 and 2? 24 and 2? 
34 and 21 44 and 3? 54 and 4? 64and5? 74and6? 
84 and 7? 94 and 8? 104 and 9 ? 

27. How many are 7 and 4 ? 17 and 4 ? 27 and 5 ? 
3Tand5? 47and6? 57 and 6? 67 and 7? 77 and 8? 
87 and 9? 97 and 9? 

28. How many are 8 and 2 ? 18 and 3 ? 28 and 4 ? 
38 and 4 ? 48 and 5 ? 58 and 5 ? 68 and 7? 78 and 7 ? 
88 and 9? 98 and 9? 108 and 8? 118 and 8? 
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29. Add these rows of figures, from left to right, and 
write down the amount of each row. 



35^5^39^^32222 



3 
4 
5 
6 

7 



3 
4 
5 
6 



3 

4 
5 

6 

7 



3 

4 
5 

6 

7 



3 
4 
5 
6 

7 



3 

4 
5 
6 
7 



3 

4 
5 
6 
7 



3 

4 
5 

6 

7 



3 
4 
5 

6 
7 



3.3 

4 4 

5 5 

6 6 

7 7 



888888888888 
999999999999 



323344556677 

333555777999 

111122228888 

5555577777 

6666444423 

9182736455 

231569255489 



o o 
4 4i 

4 5/ 

5 5/ 



352763954863 



^ VIII. 1. Copy these rows of figures on your slate, 
add them up, and set down the amount in flguren. 



1 


3 


3 


3 


7 


1 


3 


1 


2 


5 


3 


3 


3 


7 


3 


3 


7 


3 


5 


9 


3 


6 


3 


4 


3 


6 


3 


4, 


6 


3 


7 


8 


4 


7 


5 


5 


5 


5 


3 


4 


6 


4 


6 


7 


1 


8 


7 


6 


6 


4 


4 


5 


3 


5 


3 


4 


3 


9 


8 


7 


8 


3 


4 


5 


4 


6 


4 


5 


3 


1 


6 


8 



2. In the last example you added rows of ilhits, and 
set down the amount. Add, now, these, rows ^f tens, 
and hundreds, and thousands, ^^c, in the same manner. 



10 
20 
30 
40 
50 
60 



100 
200 

3oa 

400 
500 
600 



3000 
4000 
5000 
6000 
7000 
.8000 



90000 
90000 
80000 
80000 
70000 
50000 



500000 
600000 
700000 
900000 
500000 
600000 



7000000 
8000000 
5000000 
4000000 
7000000 
600Q000 



3. Here are some simple examples, containing diflr- 
reut orders. 



1 

10 



2 
30 



3 
90 



600 
3 



6000 
3 



900 
20 



8000 
204 



90000 
2000 
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4. The following examples are similar. 

70 400 70 



6 
1 



60 4 
3 903 



8000 
700 
32 



70000 
3046 
403 



60000 
4002 
111 



700000 

3040 

50304 



Ans, 77 463 
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6. The following are larger, but are to be added in the 
same manner. 

50839601 1000000 01 111111111111 

13020134 d0d020302 222222222222 

23120020 333333333 100100100100 

13020244 121213121 101010101010 

212121212 465556465556 

Ant. 99999999 

'" 1010202030304040 12000000001200000000 

1313020214140303 4012340012345678 

2000000000000000 230300002100000000 

1212121201010101 61341122221302020211 

1 1 1 1000022220000 32250856341 10 

2222222222222222 . lOOOOOOOOOO 

[The learner will readily understand and perform the above examples. If! 
however, he aliould hesitate, let him study, or let the teacher repeat to him, the. 
following explanation.] 

In the third row of examples above, 1 ten is added to 1 
unit. The ten is a unit of the second order, and should 
therefore stand in the second place, and the uhit is a unit 
of the first order, and ought to be written in the first 
place. We will take away, therefore, the cypher on the 
right of the ten, and in its place will put the unit. 

All of tho first row of examples are performed in this way, and 
the same explanation will apply to them. 

In the fourth row of examples, 70 or 7 tens are added 

to 6 units, and 1 unit. The 6 units, and 1 unit, make 7 

units, which are written, as before, in place of the in 70. 

The others arie all similar. 

[The teacher will perceive, that, thns far in the examples containing* several 
columnft, no one column added up, has exceeded 9. . He should require ms pupils 
lo explain the addition of every column, in the manner given above, using the 
name of the order he is adding. Thus, in the last example, he should begin I 
unit and 8 units are 9 units, which are to be written in the units' place, in the 
tmswer. 1 ten and 1 ten are two tens ; 2 tens and 7 tens are 9 tens, to be written 
in the tens' place in the answer, &c.} 

It is plainly of no consequence on which aide yen begin to add the 
examples above, since each column is added separately. It is better^ 
)iowever, to begin on the right hand, as will presently be seen. It 
is, also, very manifest, that as all the units are to be added together, 
all the tens together, &c., it is most convenient to write the numbers 
so that units shall stand under units, and tens onder tens, &c. 

The pupil should be tery careful never to add the 
figures of different orders together ; for 3 unita and 2 
tens, are neither 5 units, nor 5 tens. But 3 units and 2 
^mta are 5 units ; and 3 tens and S tens are 5 tens. 
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6. Write down 15 and 6, and add tham. 
15 

6 First, add the unite temther. 5 unite and 6 unite are 1 1 
•-^* unite ; that is, 1 ten and 1 unit, written 11. Set this down. 
11 Th«e is one ten in the upper number. Bring it down 
1 under the tens' place. Now add the tens. 1 ten and 1 ten 

— aie 2 tens, or twenty. Join this to the 1 unit, and it is 21 . 
Ans. 21 

7. Write 17 and 26, and add them. 
17 

26 First, add the units. 7 units and 6 units are 13 units ; 

— equal to 1 ten and 3 units. Set this down. Now add 
13 the tons. 1 ten and 2 tens are 3 tens.' Set these under 
3 the tens. Now add again. 3 tens and 1 ten are 4 tens ; 

— whicii, joined with the 3 units, make 43. 
43 

8. Let the following examples be performed and explained in the 
same way. 

37 65 39 44 37 28 76 52 67 56 
54 27 27 46 55 39 18 28 19 25 



11 12 

8 8 ' 

91 92 

9. In like manner, add the following. 

46 49 32 12 21 15 21 14 12 21 13 

13 15 31 19 32 13 27 15 19 21 14 

24 13 13 13 17 23 20 11 23 15 23 

^ 16 14 14 11 21 12 12 11 26 25 

13 — — — 12 11 13 32 13 10 12 

7 —-. — _ — — ^ 

Ana. 83 
The learner will see, that, when his units are more than 9, it in 
impossible- to write them in tlie units' place ; because there are no 
character'8 to exprett them. Every ee«n /en, therefore, he is obliged 
to add with the tens. And if there are any units over, he eets them 
down in the units' place. Of course, afler he has added his units 
column, a part of the amount goes to the units' place, and a part to 
the tens* place. In the examples above, these two parts are both eei 
down. But this is inconvenient, because it renders, at least, two 
additions necessary. The following process is better. 

10. Add 54 and 39. 

54 9 units and 4 units are 13 units ; that is, .1 ten and 3 units. 
39 The 1, is the part that belongs to the tens' i^fece.- Therefore, 
— in mindf add it with the tens* column. Thus J 1 ten and 3 tens 
93 are four tens ; 4 tens and 5 tens are 9 tens. ^ THe answer is 93. 
In the same manner, we add 1 to the hundreds' ifblumn, for every 
ten tens, 1 to the thousands' column for every te^ hundreds^ and 1 



ADDITION. 

I, vr oritr efjigvrtt, /ar twenj ten »/ i 



If we were to write down the whiile 
column, whoae sum is more than 9, a^ 
aboTe, it would take at least two flginis. 
more. Of these, it ia plain, that th<' <'f 
hand is the one to be set down, and thi' 
the number to be carried. Thua : 
II. Add 375, and 463, »iid999, kndSSS. 
.f.~ Tb«unountnrtheunitsii35; oFcoiirHr 
qoQ 5' "><) carrf tho 3. There an 33 tena. 
oXX dovn9, andcu-ryS. Them an 37 )it]nJr. 
°°° BOtdown 7, aodcarrya. AatherB is u'lllii 
Q72S ^^ '* '" "^'^ place, b; itielf. 
[The pupil itumld, frequently, b« exercised in p:ipljiir 
l^elbllowlDgare to beperformBd, in the mum fi .A \1 

13. Id an orchaid, 19 treea bear cbamc-B, Sd I 
plums, and 58 apples. How many traea in nil ' 

- 13. Four men pucchaaed a field. The fitsi g 
second, 67 ; the Uiiid, 41 ; and the fourth, f!7. 

14. How many tunes does the hammer cl' a 
boors, ifititrikea nigalarly &Dni 1 to 13, and thoti from,, 

15. How many days in the Spring monlhs, 
31 days ; April, 30 ; and May 31 ? 

16. How many in the Winter monthi, cotilni: 
Januart, 31 ; FebrusjT, 38 7 

17. How ;nany in the Summer and Aatumn months, 
June, 30 ; July, 31 ; August, 31 ; Sepl«m' "" " 
JSovembot, 30 ? 

18. Then, bow many days in the year ? 

19. If it requite 650 men to man a 74 run . 
350, to man a 36 ) 375, to man a 33 ; 300, 
to man an 18 ; how many men will it requii 



13 Tears in Italy, 7 yeara in Germany, 4 yc 
and afterwards retained to the United .St 
years, fiow old was he at his death 1 
The pupil is now prepared to understand 
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II. Begin with the firit order, add each column by itself, 

AND, IF the amount BE\N0T MORI THAN 9, SET IT DOWN UNDER THAT 
COLUMN. 

III. If the amount be more than 9, think what figures tou 

WOULD USB TO WRITE THAT AMOUNT. Of THOSE FIGURES, SET DOWN 
THE RIGHT HAND ONE, UNDER TtlE ORDER A^DED. CaRRT ALL. TO THE 
LEFT OF THIS, TO THE NEXT HIGHER ORDER. 

You have now been learning to perform Addition. 
You find it is a process, which makes one number out 
of several. For brevity's sake, 

The single number, thus found, is called AMOUNT or SUM. 
Then, 

Addition is finding a 8INGLE NUMBER, which ehall express 
THE AMOUNT OF TWO OR MORE NUMBERS. 

+ between two numbers, or sets of numbers, signifies 
that they are to be added. 

This sign is commonly called plus, which is a Latin 
word, meaning more. 

= between two numbers, or sets of numbers, signifies 
that they are equal to each other. Thus, 6+8=14 signi- 
fies that 6 and 8 equal 14. 

EXAMPLES FOR PRACTICE. 

1. A man bought 4 pieces of cloth, containing, the first, 60 yards ; 
the second, 97 ; the third, 82 ; and the fourth, 112. How many 
yards in all ? Ans, 351. 

2. For the cloth, he paid as follows : for the first piece, 235 dol- 
lars ; for the second, 384 ; for the third, 327 ; and for the fourths 
486 dollars. How much did he give for all ? Afu. 1,432. 

3. A man had a sum of money to pay. He paid at one time, 693 
dollars ; at another, 75 ; at another, 1,421 ; at another, l,652t^nd at 
another, 542. There were 964 dollars left unpaid. What was the 
whole sum 7 Ans, 5,347. 

4. A merchant bought wine to the amount of 437 dollars, and sold 
it so as to gain 94 dollars. What did he sell it for ? A ns. 531 . 

5. -There are four bags, containing, the first, 275 dollars ; the 
second, 178 ; the third, 356 ; and the fourth, 69. How many dol- 
lars in all ? Ans, 878. 

6. A merchant bought at one time, 543 barrels of beef; at another, 
407 ; at another, 152 ; and at another, 414. How many did he buy 
in all ? Ans, 1,516. 

7. From the creation of the world to the flood, were 1,656 years; 
thenee, to the building of Solomon's temple, 1,344 years ; thence, to 
the birth of our Saviour, 1,004 ; thence, to the present time, 1,830. 
jfiow old b the world ? Ans, 5,834 years. 

8. A man left his estate, at his death, to four children. They 
paid debts to the amount of 1,476 dollars, and then had 4,768 dollar 
etch. How^ much was the whole estate ? An«.^^'^^^ ^s3\vi&. 



r 



48 ADDiTiofr. Sec. 8. 

9. A man paid debts, '48 fi>Uow8 : one of 437 dollars ; another of 
763 doUan; another of 654 ; another of 500 ; another of 335; and 
another of 3,250. I^ow much did he pa^ 7 Ana, 5,9X9 dollars. 

10. In 1830, the following was the population of tho severfil 
New.England States. How many in all 7 

Maine, 298,335 

New.Hvnpahire, 344,161 

Vermont, 235,764 

Massachusetts, 533,387 

Rhode-Islandj , 83,059 

Connectieui, d75,348 ilns. 1,659,854. 

11. Uow many in all the Middle States, containing severally, 

New.York,- 1.372,813 
New Jersey, 377,575 

Pennsylyania, 1,049,398 
Delaware, 73,749 

Maryland, 407,350 ilns. 3,179,884. 

13. The following States, called the Southern States, contained, 

tieverally, the following numbers. How many in all 7 

Virginia, 1,065,366 

N. Carolma, 638,829 

S. Carolina, 490,309 

Georgia, 340,989 

Kentucky, 564,317 

Tennessee, 423,813 

Alabama, 127,901 

Mississippi, 75,448 

Louisiana, 153,407 iins. 3,879,379. 

13. How many inhabitants in the following States and Territories / 

Ohio, ; 581,434 

Indian^, 147,178 

IlUnois, 55,311 

- Missouri, 66,586 

Arkansas Ter. 14,373 

Michigan Ter. 8,896 

Dist. of Columbia, 33,039 iinff* 906,617. 

14. Then, how many inhabitants were there in the whole United 
SUtes, in 1820 7 Ans. 9,625,734. 

The best method of aflcertaining whether you have 
performed your addition cdrrectly, is, to 
Look ovbe the examflb gaebpullt a sbcond time, adding the 

COLUMNS IN A EBTER8ED OEDBB ; THAT IS, DOWNWAEDS, IF TOU FIBET 
ADDED THEM UPWAEDB, AND UPWAEDS, IF TOU FIE8T ADDED THEM 
DOITNWAEDS. 

The ascertaining whether an operation in Arithmetic 
is correctly performed, is called proving the operation^ 
ajid Ihf process by which this is done, is called proof. / 
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lUAHPLES FOB FR4CTICE. 

1. A man owns five fajrmB. The first is worth 16,750 dollan ; the 
second, 12,875 ; the third, 4,387 ; the &arth» 9,331 ; and tii^iUth, 
0,3d3 dollars. What is the Vialue of all 7 

9. A man possesses property to the amount of 11,764 doHan. 
He draws a prize in a lottery of 20,000 ; he obtains by marriage, 
S,650^ has imcle dies and leaves him 14,825 ; in a speculatibo m 
n^s 5,346; and 'by his regular trade^ he acquires 7,432 dollars. 
How much has he in all ? 

3. Add the following numbere: 1,827,554 ; 9,200,305 ; 723; 5; 
68 ; 23 ; 537,452 ; 12.900,020 ; 15 ; 804. 

4. Add 12 ; 37,853,000,503 ; 2 ; 91 ; 16,020,755 ; ai ; 307 ; 905; 
7,033; 15,000,333; 16,275,850,905,306. 

.5. Add 555,777,333,222,111; 888,222,666,444,9911; 678,678,678, 
678,678; 324,324,324,324,324; 123,123,123,123,123:987,987,987, 
987,987; 111,222,333,444,555. 

6. Add 891,011,123; 12,765,892; 987,654; 321,234; 12,621; 
13,789; 15.910; 64; 7,835.876 ; 2,867,955. 

7. Add 272; 5,004;, 10,000; 20,000,002 ; 59 ; J92,736,552> 
11,111,222; 901; 87; 5,600,222. 



8. 

123456789 

25792579 

3412345678 

987654 

34343434 

ri67891010 

11. 

813000234001219 

300387543210 

121 63930763456 

. 2345246 

12343498363 

9865634003031 



9. 

1599513456 

2349765001 

330022000 

889944 

12345678 

976428735 



10. 

31456789000 

343994001 

1000012345 

23455500018 

932418653032 

70031 

12. 

131415)61718192122 
234567000012786209 
135791481211122234 
876549876300012457 
272635794317629185 
767698983401350218 



13. 

123456789123456789123456789 

100020«03e00400050006^789 

22203330444055506660777000 

10003090300040005600666 

9878886565432314147^89220 

8009003004000030085 

34562871954327834639385 

134614783689000023641 

5555333^ 

14189634197819 



r 



r 



Add 


2357 


3357 


'8468 


6468 


9116 


9116 
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OBSERVATIONS ON ADDITION, FOR ADVANCED PUPILS. 

§ IX. The role directs, that units of the same order should be 
written under each other, in the same column, before the process of 
addii^ is eommeneed. • vut it is manifestly of little importance, 
what arrangement is adopted, if we only add together units of the 
WfiM orders, and avoid adding these of different orders to each other. 
The arrangement prescribed by the rule, is adopted, because most 
conyenient, sinee it brings as near together as possible, the numbers 
to be added to one another. 

The rule directs to begin with the units* order. That this is not 
necessary, the following example will show*. 

Add, first the tens ; then the thousands ; then 
the units; and then the hundreds. Then add 
__^ these amounts, as they stand 

1^ It will be seen that the answer is the same, as 

19941 19 * ^^^"^ ^® numbers are added by the rule. The 

*Q| example, however, slfows that it would be impos. 

Q sible to carry, meniaUy, unless the addition were 

" to commence with the first order. Hence the 

19941 *^^<^^M»^ ^^ following the rule. 

The learner will perceive, that, in order to add with ease, it is 
necessary to commit to memory an Addition table as far as 9 ; that 
is, a tshle containing the sums of all the possible combinations of 
two digits. For, thus far, a separate character is used for every 
number. Numbers |;reater than 9, are expressed by more than one 
figure, and the addition is made m each order with as much simpli. 
city as in that of units. Now if we could not add the number ex. 
pressed by any single figure, aU at once, we should be obliged to 
add uait after unit, until ^^ arrived at the number of units, express, 
ed by tiht figure. This is the manner in which children always 
add. For this reason, they pften count on their fingers, in order to 
asoertaia when they have added the proper number of units. All 
uneducated peAone ^o the same. 

These remarks go to show the advantage of our scheme of nota- 
tion. If we had an independent name and character for ^Yeij num. 
ber, we should find it very difficult to perform examples, where large 
numbers v^re concerned, and we should either be obliged to commit 
to memory long and tedious addition td>les, or we should be under 
the necessity of adding unit after unit, as children do. With out 
present scheme of notation, the Iwgest numbers are .managed as 
easily as units under nine. If thrratio of increase towards the left 
hand had been twelve fold, instead of ten fold, it would have been 
necessary to extend our addition tabliss as high as 1 1. If it had been 
thirty fold, it would have been neeessaiy to continue them to 39, dtc. 
Of course, we may extend then. tether than necessity requires, if 
We ehoese. Onr commoa tables extend to 12. 
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It only remains that we consider the mode of proof. No method can be de- 
vised, which is a perfect verification of the accuracy of the operatiraL By none 
of those, which have been proposed, will an error be 'neeUaarily detected, 
though there is a strong probability that it may. 

The most natural mode of proving an operation, is .to reverse the process, and 
go back, from the final result, to the starting ppint Hencc^ the natural mode of 
proving Addition, is by Subtraction. As the student, who peruses th^se obser* 
vations, is supposed to be acquainted, at least, with the ground rules, we wQl 
explain this method, a little more fully. If two numbers be added, we obtain a' 
third equal to both together. If from this sum then, we take swaj% or 9ubtra€t^ 
one of the numbers added, the remainder ought to be the other. This affords as 
an easy proof, when but two numbers are added. But it usually happens, that 
several are to be united into one sum. It would be a tedious process, to subtract 
these, one by one, from the sum; and hence the proofby subtraction, is not used. 
We might, it is true, add the given numbers into ttoo auma, and take one of these 
from the total. The remainder would be the other. But there are easier modes 
than this. 

We will briefly mention all, that have been suggested The first, and aim* 
plest, is, to add me niftnbers ov«r again in the same manner as at finit But, if * 
there was an error, in the first process,} we shall be likely to fall into the same 
error ajgain ; because all the numbors recur in the same order of vuccessioo. 

It is better, therefore, to reverse the order, as directed in the last section. 
Ye^ in this case, we cannot positively assert, that w« have made no error \ 
though, if the two results agree, it is very probable that the addition has been 
correctly performed. 

A third method is, to divide the example into parts, and to find the amount of 
each part, separately. Then, add these several amounts, and, if the first result 
was correct, and tfda ia correct Kkettioef the tivo will agree. Thus, 

Add 23586 



6432 

97630 

358946 

325 

7806 

39768 

305 

4007 

389058 

6786116 

91234 

3608 

70365 



485594 



47899 



393870 



5951323 



6^878^186 6,878,186 

In this example, we made, by way of prOpf, four separate additions ; dividing 
the numbers aaded, into as many <uSerent portions. Adding the. results, thus 
obtained, we have a total, which agrees with that first found. Whence we con- 
clude the operation right This method of proof is the same, in principle, wi» 
that found in common Arithmetics- viz.,, out off the upper, or lower line, add 
the other' figures, and, to the result,' add .the line cut off- 
It may be objected to this prtxsi, as to the one first mentioned, that the recur- 
renec of the numbers in the same order, renders it liaWjB to error. Thjsol>jec- 
tion, however, is not very strong, when the first row is cut off, since, though the 
oihers recw in the same order, each figwre is added to a different «w«i6cr, from 
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that to which it waa added m the firat proeeaa. Thus, in the example aboTe, if 
we beghi at the bottom, 8 ia added to 5^ making 13; 4 to 13, making 17> 4^ W 
in the proof, the firatrow be cat off, 4, which waa before added to 13, ia added to 
8^ makmg 12 ; 6, which was before added to 17, ia added to 12, makin|( 18, and so 
on ; each figure, in the proof, being added to a different number, from that to 
which it waa added in the first proceas. Thus, the chance of error, on account 
of the figurea recurring in the same order, ia very amall. For, if we made a mis- 
take in adding 4 to 13, it ia very improbable that we shall make the aamt mistake 
in adding it to 8; and so^ in the other cases. 

Another method is, to make a aecond Additiou, arranging the numbera differ- 
ently ; placing, for example^ the number which waa uppermost. In the middle, 
and that which waa in the middle, at the top or bottom ; so aa to. avoid adding tfiem 
twice in the same order of arrangement This is a very good method, but oflen 
long and tedioua. 

Another method is, to add each column, and aet down ita whole amoimt 8f>pa- 
rately, and' then to add the amounts aa they stand, thus, 

9999 
8888 
7777 
2316 



26...) 
27.. 
28. 
29J 



Partial sums. 



39009 Total amount. 

Bat, after aff, it ia better to avoid errors by care and atte&tion;, 
than to detect them aftej^ they are made. If, however, any mode of 
proof be employed, there ia one, which, for ingtouity, certainty, and 
expedition, is superior to anv of those which have been mentioned* 
Bat, as it is somewhat complex in principle, it was thought proper to 
defer its insertion to this place. It is called, the pnof Sy casting out 
ofnmetf or, more simply, the proof hy nines. Before proeeeding to 
it, however, we will attend to a few simple properties. of numbers. 

AaT. I. 1. Two men 9tart together, and travel the same way» 
one at the rate of 10, the other of 9 miles, an hour. At the end of 
one hoar, the former will be 10, the latter, 9 miles from the starting 
point. Of contse, they will be 1 mile apart. If they were, then, 
both to proceed at the rate of 9 miles an hour, they would always 
continue 1 mile apart. But, daring the aecond hour, the forward 
man goes 10 miles, instead of 9, and, consequently, makes the dis. 
tance between them a mile greater. So that in 2 hours, they are 
3 miles apart. For the same reason, in 3 hours, they are 3 miles 
apart ; in 4 hours they are 4 miles apart ; and so on. Here we see, 
that each hour makes one mile more of distance between them. 
Therefore, the number ofmilee, between them, wiU always be equal 
to the nrnnber of hours^ 

3. I wish to measure a "stick of timber. I use a pole 10 feet long, 
and make a mark a,t the end of every ten feet I measure. Another 
man follows me, using a pole 9 feet long. He, likewise, maikes a 
mark at the end of every nine feet. As his pole is 1 foot shortei^ 
^VfUi mine, his tot mark wiU be one foot behind mine. If he 
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should then take a 10 foot pole, e?erj one of his mirki wouU be 
one foot' behind my markis. But, as he keeps on measaring with 
his 9 foot pole, his second mark will be 2 feet, behind mine ; his 
third, 3 feet ; his fourth, 4 feet ; and so on. Thus, at ^yery meas- 
urement, his mark falls a foot farther behind mine. Therefore, our 
marlu will be alwayB just aa many fett ajwrtf a» the fwrnber of 
measurenUnts. 

3. From this illustration it will be very clear, that as 9 is one less 
than 10, so two Os are 2 less thaft two lOs ; three 9s, 3 less than 
three IDs ; and so on. ' For one 10 consists- of a 9 and a unit. And 
two lOs are one 10 and one 10. Then, if each' of these 10s contain 
a 9 and a unit, both of them 'most contailitwo nines and two units; 
So, likewise, three lOs contain three 9s aifd ^ units ; feor 10s, fbnr 
9s and 4 units ; and any number of^ 1(^ contains juot ao many 9« as 
there are V^St and just as many units besides. - 

4. Therefore, if front one iO I take 1 unit, one 9 remMns; if 
from two lOs I- take away 2 units, two 9s remain ; if from thisee 10s, 
3 units, three 9s remain ; and, if f rem any number of lOs, I take the 
game number of units, the same number oj9s rematns. That part of 
this idpa which We wish to haVe distinctly remembered, may be 
obnoisely expressed as follows : 

If from ANT NtjifBEii OF TENS, the SAME number of vftm be taken 
auiay, the remainder will consist of even 9s* 

Art. II. It appears" (i; 4) that- if from ten 10s, -that is, fifom 10^, 
I should take away 10 units, ten 9s would remain. Now these 10 
units taken away, make one 10, which is equal to one 9 and 1 unit. 
Therefore, in the ten 10s or 100, there are ten 98, and one 9 and 1 
unit; that is, eleven 98 and 1 unit. Therefore, if from 100, I take 
away one unit, a number of even 98, that is, eleven 98, will remain. 
If, from 200 I should take 2 units, a number of even 9s would, 
likewise, remain. . Fot ^00 is 100 and 100 ; and if one unit be taken 
from each hundred, it will leave a number of even 9s in each ease. 
But taking one unit frofn each, is taking 2 units from the whole. 
Therefore, if 2 units betaken from 200» a number of even 98 remains ; 
if 3 units be taken from* 300, a number of even 9s remains ; and, 
if any nurnb^ of iinits be taken from the same numhor of hundreds^ 
a number of even 9s remains. Hence, 

If from any number of hundreds, the same number of units he 
iakef\^ away, the remainder will consist of even 98. 

Art. hi. 1. It appears (ii.) that ten bnndreds, or 1,000 consist 
of even Os and 10 units. Bntthese 10 units make one 10, which is 
equal to one 9 and 1 unit. Therefore, 1,000 consists of even 9s, 
and 1 uiiit. Hence, if from 1,000, 1 should take away 1 nnit, a nmn- 
ber of even Os would remain. Then, as in hundreds, it may be 
shown, that, if 2 units be taken from 2^000, si number of even 9s 
wiU remain ; if 3 units from 3,000 ; 4 units froin 4,000 ; ott if may 
number of units be taken from the Sjome numberoftknuanda^anum'. 
berofeven 9s wiU remain, And« 

If from ANT number op tbousahds, the samx number of Qiicm4^ 
taken away^ the behainder will consist ov i?rExi ^«. 

6* 
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3. And, by the Mine methodof proof it may be shown, that, 

If from ANT NUMBB& OF V1HT8 OF AMY 0K08R, the SAME flUIR^f r o/ 

BiMFLB VHTtB he tahem mim, the revahidee will conust of even 9«. 
Aet. it. 1. Let there be ffiTon aay nomber, ae 324. . 
This oonsiste of Uiiee hundreds =t 300 
And two tens =20 

And four units =3 4 

Now it has been shown, (nx. 3.) that, 

300 contains eTon Ss and 3 units, 

And SK^ contains OTon 9^ and 2 units, 

•And 4 contains no ds and 4 units. 

The whole number, 324, then, consists of even 9s, and 3 units, 
and 2 units, and 4 units. 

It is pkdn, tlien, that if 3 units and 2 units and 4 units, when 
added together, nuJce 9, or any number of eVen 98, the number 324, 
will consist of even 9s, with no lemainder. 3 and 2 and 4 are 9. 
Therefore, 324 consists of even 9s, without remainder.. But 3 and 
2 and 4 are the figures which make 324. Therefore, 

If the sum of the fiovees which comfose a number, consists of 
iter 9s, the numeee itself consists of even 9». alfo, 

If THE SUM OF THE FIGfTEES WHICH COMPOSE A NUMBER, DOBS NOT 
GOMSIBT OF BTBN 9», THE NUMBER ITSELF DOES NOT CONSIST OF EVEN Sb, 
BUT LEAVES THE SAME EEMAINnER A^ THAT LEFT BY THE BUM OF ITS 
FIOUEBB. " 

Let there now be given an example in addition, as the follow, 
ing. Add 178 7 

543 3 
821 2 

. 1542 

After adding, draw a line up a^d down, on the right. Add ihtr 
figures 1, 7 and 8, which compose the upper BUmber. Their sum 
is 16=:9H-7. Reject the 9, and set down the 7, opposite the upper 
number, and outside the line. Add the figures of the second num. 
ber, reject and set down, as before. I>o the same with the third 
number. We know, therefore, that the upper number consists of 
even 9s and 7 ; Uie second, of even 9s and 3 ; and the third of even 
9s and 2. Of course, if 7 and 3 and 2 added together, are even 9s, 
the sum of the numbers ought to consist of even 9s. But 7-|-3-f 2 
=sl2=9-|-3. Therefore,, the sum of the numbers ought to be even 
98, and 3 over. Set down this 3 opposite the amount, 1542. 

It is plain, that if the example is correctly performed, this amount 
~ ought to contain just as many 9b as the numbers added, with the 
'same excess, or remainder. What this remainder is, we shall find 
hj adding the figures 1, 5» 4 and 2, which compose the amount, and 
rejecting the 98 from their sum. The sum is 12,=9-|^3. Reject 
the 9 and.3 remains. This remainder is exactly what it was shown 
above that it ought to be. Hence, we conclude, that the amount is 
correct, and that the addition has been correctly performed. 



' 
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From what has been said, we derive the following mle for the 
)>ro6f of addition. 

I. Add thb figures ooiipoema baco of the oiven numbers. 

II. Reject or cast out the 9s from each bum, and sIst down 

THE EXCESSES OFFOSiTS-THE.BSVBliAL NUMBERS. 

III. Ado these excebbes, reject the SsjpriOm their bum, and 

PLACE THB REMAINpER OPFOSITB THE AMOUNT. 

IV. Apn THE FIGURES COMPOSING THE AMOUNT, REJECT THE SSy 
AND, IF THE REMAINDER, :THUS FOUND, AGREES WITH THB LAST, THK 
OPERATION MAT BE CONBLDERBO AS CORRECTLY PERFORMED. 

Note. It will be found most convenient and erpeditiouff, to reject 
Ike- 99 WHILE ADDING,. t^Bt it, 08 often n^you'obtain an amount of 9 or 
more, reject the 9, and proceed with the remaiitderf if any, as before. 

This rule may, possibly, make a &lse result appear correct. For, 
if we make one figure of the amount a- unit or two too large, and 
another, as much too small, the sum of. the figures, and of course, 
its exeess of 98^ will remain the same. Or if there be any number 
of errors made, such, that half their amount shall be on the side of 
excess, and the other half on the side of deficiency, the excess of 9s 
will remain unaltered, and, of course, the result will seem correct. 
But it is very improbable that enors, ^exactly counterbalancing each 
other, will' be made, in the same operation ; and hence, this mode of 
proof may, .perhaps, be better depended upon than any^ other. . 

It is, perhaps, needless to remark that errors may sometimes be 
made in proving, as well as. in performing the first pjperation : so 
that no mode of proof ib a certain test p'f^the accuracy of a result. 

The property of the number 9 on which the above mode of proof 
depends, is not an essential property of the number ; that is, it is 
not a property which belongs . to it from its nature^ but it is one 
which results from its place in the scheme of notation. It would 
belong to 11,. if we were to reckon by twelves; and to 39, if we 
were to reckon by thirties. In other words, it always belongs to 
the number, which is one less than the radix of the system. The 
same property, also, belongs, to the number 3 ; because 3 is con- 
tained in 9 an exact number of times. Of course, any number of 
9s will bd an exact number of Ss. We. may« therefore, prove addi- 
lion £y casting out of 3s, in the same manner as by casting out of 9s. 



MULTIPLICATIOX. 

MENTAL EXERCISES. 

^ X. !• A shoemaker can make one pair of shoes in a 
(lay. How many can he make in 2 days? 2 times 1, or 
twice 1 are how many ?" 

2. A cabinet maker makes two tables in a day. How 
many can he make in two days? 2 tinies 2, or t^xfc^"^ 
are how many ? 
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3« If one inkstand has 3 pens in it, how many pen^ 
Imve two inkstands ? 2 times 3 are how many ? 

4* If one camel has two humps ou his back, how many 
humps have 4 camels 1 r4 times 2 are how many ? 

6. One boy has 3 apples. How many apples have 5 
boys? 6 times 3 are how many? ^ 

6. If one chair has 4 legs, how piany legs . have Q 
chairs? 6 times 4 are how many? . 

7. A window, has 5 rows of panes^ and 7 panes in each 
row. How many panes of glass in the whole window ? 
5 times 7 are how many? 

8. One boy has 6 marbles. How many marbles l^ave 
8 boy»>? 8 times 6 are jKiwinany? 

9. Three boys have 7 cents apiece. How many cents 
have all together? 3 times 7 are how many? 

10. One boy has 5 school books. How many books 
have 4 boys ? 4 times 5 arc how many ? 

11. In one peck are 8 quarts. How many quarts in 3 
pecks ? 3 times 8 are how many ? 

12. One tree produced 6 bushels of apples. How 
many bushels would 5 trees produce ? 3 times 6 are how 
many ? . ' 

13. Two oranges.cost 6 cents apiece. What did both 
cost? 2 times 6, or twice H^e how many? 

14. At 12 cents a pound, now- much will 3 pounds of 
raisins cost? 3 times 12 are how many ? 

15.- A.cheSs board has 8 rows of squares, ^nd 8 squares 
in a row. How many squares on the board ? 8 times 8 
are how many ? 

16. Five men drank % glass of ale apiece, and paid 3 
cents a glass. How much was' paid in all ? 3 times 5 
arehowihany? 

17. If one lemon cost 4t-cents, what will 2 cost ? What 
will 3 cost? What will 4? «i? 6t7t 8? 9? 10? 

18. At 3 dollars a bariM^ what will. 2 barrels of cider 
cost? What will 3? 4? 5? 6? 7? 8? 0? 10? 11? 12? 
13? 14> 15? 16? 

19. At 5 cents apiece, what will 2 story books' cost ? 
3? 4? 5? 6? 7? 8? 9? 10? lit 12? 

20. How many are 3 times 5 ? 4.tiraes5? 6? 7? 8? 9? 
i?7. Repeat the 
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S2. If the interest of one dollar be 6 cents a year, 
what will be the interest of 2 dollars, for the same time ? 
of3» of 4? of 6? of 6? of7?of8?of9?of 10?of 11? 
of 12? 

23. If the interest of a dollar be 6. cents for 1 year, 
what will it be for 2 years ? for 3? 4? 6? 6? 7? 8? 9? 
10? 11? 12? 

24. At 6 dollars a week, what cost 3 week's board ? 5 
weeks ? 7 week» ? 9 ? 1-1 ? 13 ? 

25. Two men start from Hartford towards New-Haven 
at the same moment. One goes 7 miles an hour, the 
other, 3 miles an hour. How far apart are they at the 
end of one hour? 2 hours? 3 hoars? 6? 9? 8? 7? 11? 12? 

26. Two men leave Hartford at the same moment. 
One goes north, and the other south. One travels 4* miles 
an hour, and the other 2^ miles an hour. How far apart 
are' they at an hour's «nd ? How far in 2 hours ? 3 ? 4 ? 
6? 6? 7? 8? 9? 12? 11? 

27. If 3 men can dig a ditch in 1 day, how many days 
would one man be doing it ? 

28. If 3 men can mow a field in 2 daysi how many 
days would 1 man be doing it ? 

29. If 7 men can build a wall in one day, how many 
days would it take one man to do it ? 

30. If 4 men can make a fence in 3 days, how long 
would 1 man be making it ? 

31. If 5 men can do a piece of work in 7 days, in how 
many days could 1 man do it ? 

32. If a barrel of cider will last 10 men 4 weeks, how 
many weeks will it last 1 man ? 

33. If 8 men can do a piece of work in 5 days, how 
many men can do it in 1 day ? 

34. If 7 men can do a piece of work in 3 days, how 
many men can do it in 1 day ? . 

35. If 9 men can live on a quantity of provision 6 
weeks, how maiiy men could live on the same provision 
1 week? 

36. A man purchased 8 sheep at 4 dollars apiece ; 5 
barrels of cider, at 2 dollars a. barrel ; 4 yards of cloth, 
at 1 dollar a yard ; and 3 bushels of apples, at 3 dollars 
a bushel. How miich did they all come to ? 
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37. A lady bought 3 yards of ribbon for G cents a yard ; 
1 yard of silk for 50 cents ; 6 needles at 1 cent apiece ; 
1 paper of pins at 12 cents ; and 1 pair of scissors at 30 
cents. How much did they all come to ? 



§ XI. Let the pupil write the fallowing exercises on his slatfe. 

1. A man bought 5 pounds of beef at 6 cents a pound. How 
much did he. give for the whole ? 

Process. 
6 

€ Here wo set down 6, the price of a pound, 5 times, and 

6 add. up the numbers. The amount is 30. But we know 

. 6 by the table that 5 times 6 are 30. Therefore, if we put 

6 down the 6 once, with tlie 5 under it, we may write down 

=^ the answer immediately. Thus, 

30 

6 

5 The whole process is performed, by saying 5 times 
— 6 are 30. 
30 

Thus we see, that examples of this kind may be per- 
formed by addition^ and likewise by a shorter process. 

Let the pupil perform, by both these methods, the following. 

2. At the rate of 7 miles an hour, how far can I travel in 8 hours ? 

3. At 9 dollars a barrel, what will 7 barrels of flour cost? 

4. At 3 doUars .a ream, what will 6 reams of paper come at ? 

5. At 5 cents a pound, what cost 4 pounds of pork 7 ' 

Thus far, we have been repeatedly adding numbers, consisting of 
one figure only. Let us now try an example in which larger num. 
bers are concerned. 

6. At 75 cents a bushel, what will 4 bushels of salt cost 7 

Here we hare a number, consisting of 7 tens and $ units, to be 
repeated 4 times. 
By addition, the process would be as follows : 75 

' 75 
That is, 75 added 4 times to itself, makes 300. 75 

75 

300 
The same may be performed as follows : 75 

Here we say, 4 times 5 units are 30 units, and set down 4 
the 20. We tli^n say, 4 times 7 tens are 28 tens, and set ~gg 
dow nUxe 28, with the 8, of course, in the tens* place. We gg 
then add the two together, and the answer is 300, as before. - ^^ 
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7. At 58. cento a yard, what willGyardB of cloth cost? A. 34Bet9. 
The pupil will see that he may eorry, aa in Addition. Thua, 

8. At lo cents a pound, what cost o pounds of raisins 7 18 
8 times 8 units are 64 units, equal to 6 tens and 4 units. 8 

The 4 belongs to the vnit^ plmee. Reserve the 6 tens, m the 

mind. 8 times 1 ten are 8 tens. To the 8 tens add the 6 144 
tens reserved, and the amount is 14 tens, ^or 1 hundred, and 4 tens. 
The answer, then, is 1 hundred, 4 tens, and 4 units, or 144. 

[The pupil should fre<)uently be required to explain his processes, in the man- 
ner of the above illustrations.] 

9. In one hogshead are 63 gallons. How many gallons in 7 
hogsheads? 63 

441 .^Aff. 

10. A man has 7 lots, each^containing 54 acres of ground. How 
many acres in all ? Aru, 328. 

11. A man employed 37 laborers, and gave them 4 dollars a week. 
How much did he give the whole a week 7 ^Ant, 108. 

12. At 5 dollars a firkin, what cost 39 firkins of butter 7 A. 195. 

You see that if we were not to employ this short pro- 
cess in performing these examples, it would be necessary 
to use Addition. We have, then, found a means of per- 
forming Addition more rapidly than by the ordinary 
mode. This is called MtJLTiPLicATioN. 

You see, also, that Multiplication consists in repeating 
the SAME number ; that is, in adding the same number 
TO ITSELF. Then, 

Multiplication is a concise hode of PEaFoauiNo apdition, when 

THE NUMBERS TO BE ADDED AEB EQUAL. Ot, 

MuLTIPlWaTION IS FINDING A NUMBER, EQUAL TO A GIVEN NUMBER 
OF RBPETrriONS OF SOME OTBBR NUMBEB. 

You see, further^ that two numbers are always given 
you ; one to he repeated^ and another, which shows how 
often it is to he repeated, 

tfle number to be multiplied, ob repeated 19 called the hul* 
tiplicand. 

The number which shows row mant bepetitions abb to be made, 
18 called thb multiplier. 

The RESULT obtained from multiplication, is callnd thn pro. 

DUCT. 

Whenever two or more numbers are multiplied to- 
gether ^ e<bch of them is called a j actor. 
Then, in Multiplication, Iudth MULTirLtER and multitlicand are- 

CALLED PACTDRS. 
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X between two numbers signifies that they are to be 
multiplied together. Thus, 6X&=30, eignifieii that 
multiplied Vy 6, equab 30. 

Here in & windoiv. A peiBon iri<be> to diacovet how 
muij paneB of glws tn contajned in it. He canat* 
Ibe upptma of pane; and fin d> that there are 4 pane*. 
He then counti the numbei of nncf, tad findi 6 ttrm. 
Theo lie eajB, G rowa of piuiei, njch 4 panes in each 
TOW. m&ke up all the pajteBintbe window. Therefore, 
there ue 94, because 6 times 4 are 94. Ano^er ■>«- 
■on conntK the panes in ont row up and daan, and mtdt 
G panes. He counts the rows, and Gndi 4 rowa. TliMi 
he BBjTB, 4 rows with 6 panes in a row, make up all tha 
[ranes in the wiodon. Tljerefore, there are 34 panes, becaoae 4 
limes 6 are 24. 

Four times G, then, is equal to 6 times 4 ; becaqse eitbei ia •qnal 
to all the panes in tlie window, that is, to 34. 
Hence it appears that. In rEaroauiNa 



For amtenitnce, haantr, we usually place the larger ttunftn- 
upptrmett. 

EXAMPLES FOR PRACTICE. 

I. What will 3 wagons cost at 33 dollars apiece } 

Ant. 46 dolla. 
3. What cost 3 head of cattle at 17 doUaTl a head 1 

Am. 51 dolle. 

3. What will ] 8 pounds of por^ cost at 4 cents a pound } 

Am. 79 ctb. 

4. Wliat cost 21 barrels of cider at 3 dollars a barrel 1 

Ant. 63 dolls. 
3. At 5 dollars a yard, what cost S7 jards of doth T 

Am. 135 dolls. 
6. At 6cents per pound, whatcost 33 pounds of beef? 

Am. 199 cts. 
T. At 7 dollars a barrel, what CMt 35 barrels of flour 1 

Am. 945 dolls. 

8. At 8 dollars a hundred weight, what cost 43 hundred weight 
of sugar? Aru. 344 doU«< 

9. At 9 dollars a barrel, what cost GS3 barrels of flour T 

An». 5,B77 dolls. ~ 

10. A man Inught 93 kegs of braudy, each contEuning 9 gallons. 
How msjij gallons did he bny ? An». SoT gaUs, 

II. He paid for it at the rale of 8 cents a quart. Hew ranch did 
it come to, allowing. 4 quarts to the gallon 1 Ant. 6,634 cU. 
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0MJI kuiirti» will be dollan ; and hence, if we cut off the two low. 
er Olden, tis. Imm and umlff, they will be cents, and all to the left 
will be dollan. According to this principle, the answer in the 5th 
eztmple ie 1 dollar 99 cents ; and in the last, 66 dollars 94 cents. 

19. A man bouffht 17 barrels of ale at 9 dollars a barrel ; and 25 
barrels of flour at 7 dollars a barrel ; and 9 pieces of broadcloth, 
each pieoe containing 47 yards, at 6 dollars a yard. What did it all 
eome to 7 Ans. 2,866 dolls. 

13. A man bought 15 pounds of beef at 7 cents a pound ; 8 pounds 
of sugar at 18 cents a pound ; 9 yards of cotton cloth at «^ tsents a 
yard ; and 3 pails at 62 cents apiece. What did the whole amount 

Ant, 6 dolls. 33 cts. 
19. 74^635X3 Ans. 223,905 
90. 53,894X4 215,576 

21. 83,528X5 417,640 

22. 123,456x8 987,648 

23. 13,052,068X5 65,260,340 
Am, 86,415,047,523 

1,180,600,065 ^ 

Thus far, none of our multipliers have exceeded 12 ; and from 
observation't we derive the' following rule. 

I. PlACB TBI MULTIPLIBE UNDBE TBI MULTUXJCAND. 
. II. BBGUCmifO WITH UNITS, MULTIPLiT EACH nOUKE OF THE MULTZ- 
rUOAIID BT THB MULTI7LIEE, AND CAEET AS IN ADDITION. 

[Wheo the pupO employs technical languaffe, the teacher should frequently 
require him to explain itq meaning. Thus» he should inquire the meaning of 
muUipUer, taultipUcand, ^.] 
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365X3 


Ant. 1,095 


15. 


973X8 


9,184 


16. 


786X3 


2,358 


17. 


1,338x5 


6,690 


18. 


9,487X9 


22,383 




94. 


19,345,006,789X7 




95. 


236,120,013X5 



^ XII. 1. At 255 cents per pound, what cost 24 
pounds of Indigo T 

Here our multiplier is more than 12. Therefore, we 
cftnnot proceed by the last rule. 

But we know that 24 is twice as much as 12. There* 
fore, 24 times any number will be twice as much as 12 
times the same number. 

By the last rule, 12 times 255=3,060. 

But 24 times 2&&^=s^twice as muchj or 2 times 8,060. 

1^ the last rule again, 2 times 3,060=6,120. 

^erefore, 24 times 255=6,120 Ans. 

2. At 16 dollars a hogshead, what cost 472 hogsheads 
of molasses t 16 is 4 times 4. Therefore, 16 times any 
number will be 4 times as much as 4 tiTnes the same 
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By the last rule, 4 timefl 472s=l,888. 

But 16 times 472=s4 times as mucK or 4 times 1,886. 

By the last rule, again, 4 times 1,888=^7,652. 

Therefore, 16 times 472=7,662 Ans. 

Thus we multiply by a larger number^ by multiplying 
successively by two smaller ones. 

But the two smallisr ones must be such that their pro* 
duct shall be just equal to the larger one ; that is, the 
two smaller- numbers must be factors of the larger one. 

Thv FnfDDfo or two oa iiofta humbbbs, wHosa rmoDuor nuu. 

BE EQUAL TO A GIVEN NUMBBB, IB CAUSED BBSOLTIBO THB OJTXIf 
irVMBBB INTO VAOTOBB. 

After thoroughly understanding the foregoing, let the 
pupil perform die following 

SXAMP^ES FOR PRACTICE. 

3. At 91 dollars a hogsliBBd, what cost 384 hogeheads of molas- 
«ea 7 Ana, 5,964 dolls. 

A^ What cost 98 bales of cotton at 75 dollars a bale 7 

$ Jm. 9,100 dollf^ 

5« If one cask of brandy cost 15 dolls., what cost 331 7 

Aim. 4,815 dolls. 

6. If 1 pound of cofibe cost 37 cents, what cost 1,334 7 

AnM, 333 dolls. 18 ets. 

7. If 1 barrel of sugar cost 35 dolls., what cost 11,963 7 

^ns. 418,670 doHs. 

8. At 43 dollars an acre, what cost 835 acres of g^round 7 

iliM. 34,650 dolls. 

9. At 81 cents per pound, what cost 1,437 pounds of tea 7 

An8, 1,163 dolls. 97 cts. 

10. At 63 cents per pound, what cost 137 pounds of tobacco 7 

Am, 80 dolls. 01 ct. 



11. 375x18 An» 4,950 

13. 164X45 7,380 

13. 40,073X54 3,163,942 

14. 764,131X48 36,678.288 

15. 91,738X81 7,430,778 

16. 3,003x28 84,056 

17. 4,381X32 140,193 



18. 9,876X49 Ana, 483,934 

19. 31,378x36 769,608 

20. 309,402x73 15,076,944 

21. 786,340X56 
23. 93,810,333X48 
23. 987,543,331X63 
34. 9,895,461,343X49 



So far, our examples have been performed by dividing 
or resolving the multiplier into two factors. 

But, we may resolve it into three, four, or any numher 
of factors, and proceed in the same way. For example, 

25. How many quarts of grain in 42 sacks, each sack 
containing 64 qtiarts ? ' * 
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We know that 3 times 7 are %\^ and that % times 21 are 
4!d. Therefore, 42 may be resolred into the factors 2, 3, 

and?. 

64 
Flrrt, multiply 64 by 7, thus, 7 . 

448 
That product by 3, thus, 3 



1344 
That j^roduet by 2, thus, 2 

2688 Ans. 
' This answer, viz. 2,688, is 42 times 64, because twice 
64 multiplied by 3^ (that is, taken 3 timesy) is 6 times 64 ; 
and 6 times 64 multiplied by 7, (that is, taken 7 times,) 
is 42 times 64. 

d6. Find how maay giUons are oontaiAed in, 1^ casks, saehbold- 
ittf SagaUoBs. * ^ ^ 

9 times 9 are 4 ; 9 times 4 are 8 ; and !3^fliies 8 are 1€. We 
miiy, therefore, iesolye 16 into the 4 factors, 9, 9, 9, and 9. A. 998. 

When the shove is thonm|^iy understood, let the pnpil proceed 
to the IhUowing. 

EXAMPLES FOR PRACTICE. 

97. At 108 doUars an acre, what cost 34,469 acres of ground ? 
108=3X4X9. Am, 3,791,896. 

98. At 144 dollars a >ipe, what cost 615,943 pipes of wine ? 
144=4X4X9. -4iis. 88,594,999. 

99. What cost 993,339 hales of cotton at 105 dollars a bale ? 
105=7X3X5. Am. 93,449,860. 

30. At 64 dolls, a ton, what cost 87,543 tons of iron? 64=4X4X4. 

^ns. 5,609,759. 

31. At 79 cents per pound, what cost 507,839 pounds <»f aqua, 
fortis ? 79=3X3X8. An9, 365,639 dolls. 04 cts. 

39. At 56 cts. per pound, what cost 349,516 pounds of snuff? 
56=9X4X7. ^ws. 191,808 dolls. 96 cts. 

33. At 1 dollar and 40 cents, that is, 140 cts. per pound, what 
cost 41,364 pounds of tea? 140=9x9x7X5. An9. 5,790,960 ots. 

34. At 195 cents, or 1 dollar and ^5 cts. per bushel, what cost 
99,874 bushels of rye ? 195=5X5X5. Ans, 9,859,950 cts. 



35. Multiply 78,946 by 84. 

36. 839,675X96. 

37. 9,847,333x54. 

38. 9,999,888X56. 



39. 79,863,459X72. 

40. 81.998,473X64. 

41. 91,339,478x81. 
49. 637,853,969x108. 
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The learner will soon find, that there are some num- 
bers which he cannot resolve into factors. We shall 
teach him how to multiply by these hereafter. 

A NUICBBA WHICH CAN BB RMOLTBD INTO rAOTOBS, (that is, One 

which k the product of two or more other numbers,) u oaixbd a 

COMPOUND OR COMFOBITB NUMBBB. 

The factors which produce the composite number are 
sometimes called its component parts. 

Hence, to multiply by a composite number, 

Resolve the multifubb into factobi, and multiply bt thbse 

factors BUOCESSrVELiC* 

[It may here be suggested, onee for all, that the teacher should altraya reauire 
an explanation of the langtiage employed. If the papil hesitates, he shouU be 
referred to that part of the hwM which explains ft] 



§ XIII. 1. >Vhat cost 13 tons of potash, at 130 dol- 
lars a ton ? 

Here 13, the jjwltiplier, is mor^ than 1% and is not a 
composite numbWT . 

First find, then, what 6 tons cost, thus» 13^ 

6 

834 



Then, what 7 tons cost, thus, 139 

7 

.973 

Now 6 tons and 7 tons are 13 tons. 
Therefore, add the two products together, thus, 834 

973 



1,807 dollars, is, therefore, the price of 13 tons. 1807 

2. At 227 dollars an acre, wha| cost 23 acres of land ? A. 9>22] . 

Then, when the multiplier is more than 12, and is not a composite 
number, wo may 

SePABATB THB multiplier into such PABTS that NOBE of THEtf 
SHALL BXCEED 12, MULTIPLY BY THOSE PABTS 8BPABATBLY, AND AJ»]> 
TOGETHBR TBB SBVBBAL PRODQieTS. 

EXAJVPIiES FOR PRACTICE. 

3. What cost 123 barirehi of flour at 17 dollars a baneU 

Awi»'St$!f^\^'(9&». 
7* 
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4. At Id emta per pound, what cost 175 pounda of sugax 7 

il»f . 32 dolls. 75 ct0. 

5. At 19 cents a quart, what coit 345 qaarts of gin ? 

Ant, 46 dolls. 55 cts. 

6. At 94 oenta per pound, what coet 141 pounds of chocolate ? 

•^ns. 47 doUs 94 cents. 

13. 57,895xai 



7. 306x39 Am, 8,034 

a 305X33 4,715 

9. 876x39 35,404 



14. 893,654X33 

15. 900,009X17 
10. 9,893X31 Ll6. 111,282X29 



11. 7 640X37 
19. 63,994x41 



17. 34,756,810X43 

18. 450,000,354X47 



§ XIV* The following mode, however, will be foiinil 
more conyenient. 

1. At 134 dollars a pipe, what cost 31 pipeis of brandy ? 

Here 31, the multiplier, is not a composite number ; 
but 30 is, having the factors 3 and 10. 

Now, if we multiply by 3 and lO^uccessively, we 
shall obtain the price of 30 jyipes ; tp this we can add th^ 
price of 1 pipe, and we shall then have the ^rice of 31 
pipes, the answer required. 

Multiply then, bj 30, multi|dying first4>y 3 ; 134 
thus, . r- '* 3 




-^ fr 402 

Then by 10 ; thus, * 10 

This is the price of 30 pipes ; add* the price' 
of 1 more ; thus. 

Therefore, 4,154 dollars is the price of 31 pipes^ 4154 

3. In 47 boxes, each containing 348 candles, ho^ many 
candles? ,' 

Here 47, the multiplier, is not a composite number ; 
but 45 is, having the factors 9 and 5. ,. Ans, 16,356. ' 

Henee, wheii the multiplier is not k etoiposite number, 

I. TaKK ▲ CONVENnCNT COHPOSXTS NUMBER I£F« THAN THE 'mULTI. 
PUEB. 

II. Min^TIPLT BT IT A,CCORDINO TO THE RULE. 

III. To THB raoouoT, add as Migrr times the multiplicand, as 
Tsm ff^MfasiTE maaxB, contains units less than the multiplier. 
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EXAMPI<ES FOR PRACTICE. 

3. If 1 acre of gronnd cost 23 doUan, what cost 62,123 acree ? 

Ant, 1,428,829 dollars. 

4. If 1 pipb of wine contain 1,008 pints; what will 19 pipes eon. 
tain ? Am. 19,152. 

5. If, in diffgin^a canal; 35,432 cubic yards are excavated in 1 
day, how much wiU bo excavated in 29 dayR ? Ant, 1,027,528 yds. 

6. If 33 dollars be paid a soldier, how muoli must be paid an army 
of 65,217 men? iiiM. 2,152,161. 

J-^ Multiply 151X29 Am. 4,379 
' / 8. 623X19 ^ 11.837 



9. 7,512X17 . 127,704 

10. 2,931X23 67,413 

11. 2,004x31 62,124 
^ 12. 19,0a)Xl3 247.910 



13. 28,933X41 

14. 36,856X37 

15. 72,945x47 

16. 100,001X53 

17. 200,0054X43 

18. 404,505X61 



•^ XV. 1. At 10. cents a pound, wlmt cost 53 pounds 
of butter ? v 

Here 10 is the multiplier. 

By the first rule, 63^ 

10 



530 

Here the product is the same as the multiplicand, witli 
* a cypher anh<6xedl 

2. At 10 cents apiece, what wiTl 25 oranges cost ? 
Here 10 is the multiplier, again. .^ 

By the rule, as before, 25 

10. ^ 



250 

Here, again, the product is the same as the multijjji- 
cand, with a cypher annexed. 

It seems, then, that annexing' a cypher at the right of 
any number, multiplies it by 10. 

The reason of this is vei^ plain, when we consider that 
a figure in the tens' place, is ten times as great as the 
same figure in the units' place; because numbers increase 
towards the left, in ten-fold proportion. Also, 

A figure in the hundreds' place, is ten times as great 
as the same figure in the tens' place. Ai\d^ VAxxx^-t^^sJ^^ . 
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A figure in any place^ is ten times as great as the 
same figure^ in ike next right hand place. 

If a figure be removed, then, from the ui^ts* to the 
tens' phice^ from the tens' to the hundreds', or from any 
place to the next higher, it will become ten times as great 
as before ; that is, it will be multiplied by 10. 

Annexing a cypher to a number, remoyes every figure 
of that number a place higher. It therefore makes every 
figure ten times greater, and multiplies the whole number 
by 10. 

Annexing two cyphers, removes every figure two places 
higher, and consequently multiplies the whole number 
by 100. 

Annexing three cyphers, multiplies by 1,000, four 
cyphers, by 10,000, and so on. 

When we use the word annex, we mean plage at 
THE RIGHT ; when we use the word" prefix, we mean 

PLACE AT THE LEFT. 

It will be seen that the number of cyphers, annexed, is 
just equal to the number of eyphers in the ^multiplier. 
Hence, 

When tbb hultiplier is 1, wrrB cyphers annexed, multiplica- 
tion H PERFORMED BT ANNEXING THE SAME NUMBER OF 
CYPHERS TO THE MULTIPLICAND. 

EXAMPLES FOR PRACTICE. 

3. At 10 doUurs a barrel, what cost 357 bbb. of floor? An». 
3,570 dolli. 

3. If I were to give 75 men 100 dollars apiece, what should I give 
the whole ? Ant, 7,500 dolls. 

4. A^hat would 275 pounds of beef come to, at 10 ct8.'pr. pound. 
^y}«,27 dolls. 50cts. 

The money of the United States, is called Federal 
Money. It is reckoned in eagles, dollars, dimes, 
CENTS and mills. These are called its denominations. 

F£DERAI< MOIVEY. 

10 milfe (marked m.) make 1 cent, marked ct. 

10 cents " 1 dime " di. 

10 dimes ** 1 dollar " $. 

10 dollars " 1 eagle " E. 

Note. The mill is merely a nominal cmn^ since there is no real coin in use, 
'hatTalne. 
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MENTAL BZBRCX8E0. 

1. How many cents in 2di ? in 3di ? in 5di ? in 7di ? 
in 12di ? 

2. How many dimes in 2 dolls ? in 3 dolls ? in 4 dolls ? 
in 7 dolls ? in 9 dolls ? 

3. How many mills in 2 cto? in 3 cts I in 4 cts? in 5 
cts ? in 9 cts ? in 10 cts ? 

4. How many mills in 1 di.? in 2 di.? in 3 di.? in 4 
di.? in 5-d:? in 7 d.? in 10 d.t 

6. How many niills in 1 doll ? in 2 dolls ? in 3 dolls ? 
in 4 dolls? inlOidolk? 

6. How maijy mills in 1 E.? in 2 E.? in 3 E.? in 7 E.? 
in 9 E.? in 10 E.? 

Then/it ^ems that a dollar ia 10 dimei, ox 100 cents, or 1,000 
mills. Hence, 
Dollars are made dimes by Amtsxiito one crntER ; cents bt an. 

NEXINO TWO CTPHERS ; InD MILLS BT ANNEXING 3 CYPHERS. 

If a sum be cents aR the even hundrede will be dolls., of eoTirse ; if 
^t be dimee all the tften tens will be dolls.; if it be mUU^ all the oTen 
ihoueands^fiU be dolls. Hence, 

To CHANGE A SUM PROM DXIlEB TO DOLLARS, POINT OPT ONfl PIGUrE 6H 
THE BIGHT ; FROM CENTS TO DOLLARS POINT ^PF TWO PIOURBS ; PROM 
MILLS TO DOLLARS, POIMT OFF TWUBV FI«URS8< AlA 09f THE USFT OF 
"niK POINT WILL BS DOLLARS* 

For this purpose a period (.) is the most convenient 
point It is called the 8ErARAl>Rix, because, it is used to - 
separate dollars from lower denominations. With the 
exception of this point the numbers follow one after ano« 
ther like common numbers. If there be but ojte figvre 
after the point, the number may be read, dollars and 
dimes, or the whole may he read as dimes. If two fig- 
ures follow the point, the number may be read dollars 
dimes and cents, or dollars and cents, or all together as 
cents. If three, dollars, dimes, cents andmills, or, dolls, 
cents and mills, or all together a^ mills. Many more va- 
riations in reading these numbers may be made, but it is 
of no use to repeat them, since they are not used in prac- 
tice. The teacher, if he sees fit, may require them of the 
pupil, who will readily discover them for himself. ^^ 

Accounts are kept in dollars and cents, the other denom- v 
inations being disregarded. Thus instead of writing 3^ 
E. 5 dolls. 4 di. 6 cts, we write 35 dolls. 46 cts« Qt>^\2L\Kkv 
more common f 35.46. Wheiv \\ie cU^Tie-Xax % \«> ^^<^^^ 



w 
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before a number, the namea of the other denomiDations 
are oiiiitted,.and dollars are to be understood, for the fig- 
ures before the separatrix, cents for the first two after it, 
and mills for the third, if there be any. Hence, tp read 
Federal Money, 
Call all turn riauacs bbfobbi thb sBPAHATaix, dollabs and all 

AFTEB IT CENTS, OR CENTS AND MILLS. 

To write Federal Money. "W rttb baglbs and dollars, togbthbb 

AS DOLLARS ; AND PLACE THE SEPARATRIX : THEN WRITE DIMES AND 
CENTS TOGBTDER AS CENTS, AND MILLS, 17 THERE BE ANT, NBXT. 

In adding or subtracting Federal Money, the pupil 
must be careful to add or subtract the saiiie denomina- 
tions to or from each other ; that is dollars, to or from 
dollars ; cents, to or from cents, ^c. 

KXAMPLfeS FOR PRACTICE, CONTINUED. 

5. How many cents are there in 700 doUars ? ilns. 70,000. 

6. How many mills are there in ((965.13? ^Ifts. 965,130. 
7 What would 642 gallons of brandy cost at (1.00 pr. ^ 7 

B. What would 987 barrels of flour cost at $10.00 pr. barrel ? 
Give the several answers in dolls, cents and mills. 
9. What cost 9M pounde of cheese ft 9040 propound 7 



10. 


Multiply 6,839 


by 10 


16. 


1,349^864 10 


11. 


•* 9.894 


< 100 


17. 


2,»57,883 100 


12. 


•* 76,943 


1000 


18. 


2,234,967 1,000 


13. 


♦• 194,972 


♦ 100 


19. 


72,777,963 100,000 


14. 


«• 279,864 


• 10,000 


20. 


331,000,221 1,000,000 


15, 


♦« 1,043,867 


• 100,000 


21, 


17,236 1,000,000,000 



^ XVI. I. At 20 cents a pound, what will 78 pounds 
. of sugar cost. 

Here 20 is the multiplier. 

But 20 is a composite number, because it is 2 tens or 2 
times 1 ten. 

Its factors, then, are 2 and 10. 

By the rule for composite numbers, multiply first by 2, 

thus, 78 
2 



By the last rule, multiply by 10, an- 
nexing thus, a cypher. 



156 
10 



15e0 Ans. 
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3. On one page of a book are 47 lines, how many on 60 ? 

Here 60=6X10 ifl the multiplier. Atu. 2,820 
3. At 48 dollars ahogBhetfd, what cost 500 ho^rsbeads of molasses ? 

Here 500=5X100 is the muHiplier. Ans, 24«000 
In all these examples, we multiply by the significant figures of the 
multiplier, and annex the cyphenft to the product. 

It is plain thiEit if there are cyphers at the right of the multiplicand, 
these will, likewise, be found at the right ol the product. 
For example, multiply 30 by 3 ; 30 

thus, 3 



90 Ans. 



•Multiply 500 500 

by 9 9 



4500 Ans. 

Here we have the same cyphers at the. right of the products, which 
were at the ri^t of the multiplicands. Hence, 

When there are cyphers at the right of bithsb or 

BOfH FACTORS, MUtiTIPLY BT THE OTHER riGURES, AKD AKKEX 
ALL THE CYPHERS TO THE PRODUCT. 

Note. If the sTgnificont figures of tbe muhlplier form a compcsite-nuxiiber, 
we may iniilti{rfy by them according to ihe lule of composite nmnbers, and tbeu 
annex cyphers. I» the eame manner toe inay take advantge of any of the pi e- 
ceding rules. ' - ' 

EXAlttPLES FOR PBACTICE. 

4. If 60 men can do a piece of work in 79 days, how many days 
will it take 4 men to do it ? An; 4,740 days. 

5. If 27 men can do a piece of work in 300 days, how many men 
will it take to do it in one day 7 Ana. 8,100 men. 

6. If 500 labourers on a canal be paid 75 dollars a piece, how ma. 
ny cents is that for the whole ? Ana. 3,750,000 cents. 

^ 7. If there are 275 pages in a book, how many pages are there in 
an edition of 7,000 books ? . An». 1,925,000. 

^ 8. If 742 pounds of provision will serve a garrison I day, how 
many will serve 300 days 7 An». 222,600. 

9. If 9^^0.00 will gain J( 15.00 interest in one year, what will it 
' gain in 70 years? Give the answer in mills^x ^fi9. 1 050,000 mills. 

id. If a sum of money will gain 925.00 mtcrest in one year, how 
" much V, ill it gain in 50 years ? Give the ansVer in dimes. 

^AnB. 12,500 dimes. 
_ 11. If 9900.00 gain a certain interest in a year, what sum will 
^ gain 320 times as much 7 Give the answer in cents. 

An». 28,800,000 cts. 
•^ 12. If 600 barrels of rum cost 50 dollars each, what cost the 
whole 7 Give the answer in mills. Ans. 30,000,000 mills. 

-13. Mul. 765,000 by 270 l 16. 300,200 V% 

14. 500,700 18 11. ti^V^^ >^ 



15. fm^oeo nils.. ^^,\\\ "^^ 
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19. 


894,320 


90 


24. 


19,467,010 


3,400 


20. 


76,000 


300 


25. 


23,654,020 


3,000 


21. 


70.620 


800,000 


26. 


37,695,030 


42,00 


22. 


51,963,000 


810 


27. 


351,000,000 


36,000 


23. 


27,334,000 


9,000 


28. 


764,999,200 


25,000 



§ XVII. We will now give d process, adapted to all 
^ cases in Multiplication. 

1. A 'carpenter received 1,565 dollars for building a 
house. How much ought he to receive for building 17 
houses at that rate ? 

Here 17 is the multiplier. First find how much he 
ought to receive for 7 houses ; thus, 1565 

7 



Then find how-much for 10 houses, by 
annexing a cypher to 1,565 ; thus. 



10055 
15650 



Ans. 26605 
2. In a garrison, if the allowance of one man is 23 
ounces of provision a day, how many ounces a day ought 
634 men to have ? 

Here 23 is the multiplier. . . 

First, find what it would amount to at 3 ounces per day : 
thus, 634 

3 



1902 

Then, at 20 ounces ; thtis. 



But, 20 and 3 are 23. Therefore, 
add the two products ; thus, 



634 

20 

12680 
1902 



14582 Ajis. 
In these examples we found the answer from multiply- 
iug by the vnits in the multiplier, (according to ^ xi,) 
then, hy the tens, (according to ^ xvi,) and, finally, adding 
the two products together. 
We may do the same thing a little more ccndselv. 
(/ids: 



Sec. 17. MULTIPLICATION. 73 

3. How many yards in 29 pieces of clotb, each piece 
containing 132 yards, 

132 
Multiply first by the units, and 29 

then by the 2 tens. 

1188 
^2640 



Then, add the two products, thus, 3828 Ans. 

It will he seen that the cypher need not be placed at tke right of 
the ieni^ phiduct, if the Jiretjigure of that product be written tinder 
the order of tens. For it counts nothing in the addition. 

We may proceed in the same manner, if the multiplier consists 
of more figures. For example : 

4, What are 953 sheep worth, at 9L75 apiece ? 
Operation. 953 

175 Here, we multiplied first by the 5 units, then, 
by the 7 tens, and then by the 1 hundred. We 
likewise placed the right handfiguree of the laet 
two produet$t under their respective orders^ omit, 
ting to annex the cyphers, required by the rale 

in Sect, xvj, because, in this ease, unnecessary. 

1(1667.75 
Thus tee have a product corresponding to each order of the multi- 
plier. These products are sometimes called paktul raoDUCTs ; lAeiV 
amount when added, the total paoDUCT. 

If any order in the multiplier is filled by a cypher, there will be, 
6f course, no partial product, corresponding to that order. Thus, 

5. A man gave 185 dollars a pipe, for 107 pipes of wine. What 
cost the whole ? 

Operation. J 85 
107 

Here, the teas' order is filled by a cypher. It 
has, consequently, no partial proauct. 





$19795 Ans. 
Hence, thQ general rule for Multiplication. 

I. Place the multiplier undeb the multiplicand so 

THAT the same ORDERS MAT BTASD UNDER EACH OTHER. 

II. Multiply the multiplicand bt each significant 

FIGURE IN THE MULTIPLIER, PLACING THE FIRST FIGURE OF 
EACH PARTIAL PRODUCT UNDER THE ORDER OF ITS MULTIPLIER. 
III. Add THE SEVERAL PRODUCTS AS TBEF STAND. TH£ 
AMOUNT WILL BE THE PRODUCT REQUIRED. 

Note. You teiU be sure to arrange your partial prodaeU wntx^^^\S >|<yvk 
place the right handfgure of eachj exactly tinder tK^ JigUTeby UiHcAv^jQM. axt 
multiplying'. • V 

8 
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sxAVPuss rom practice. 

6. What will IS tons of haj come to, at 9^*78 pr. t<m 7 

uIm. 9311.70 

7. What will 857 barrels of pork come fb, at 918.93 pr. barrel ? 

^n«..916,223.01 

8. What cost 144 bushels of wheat, at 93.51 pr. busheU 

Ana, 9505.44. 

9. A man bought 5^ oxen, at 9^7.00 a head. What did they all 
come to ? An8, $1,924.00. 

10. At 15 otnts pr. pou&d, what cost 600 poinds of sugar 7 

Alia, 990.00. 

11. What Oo0t 33 bushels of rye, tft 94 ets. pr. bushel ? 

Ana. 931.02. 

12. If a sfillon of two. cost 58 cts., what cost 203 gallons ? 

Ana, 9117.74. 

13. If 1 pound of snuff cost 47 cts., what cost 314 ? 

Ana, 9147.58. 

14. If a bushel of rye cost 75 cts., how much will 8S9 bushels cost ? 

Ana, 9621.75. 

15. If M aere of land cost 37 doUars, what will 949 acres cost ? 

Ana, 935,113. 
1«. 34,293X7^' Ana, 2,587,662 | 18. 37,864X209 7,913,576 

17. 47,042X91 4,280,822 19. 25,203X4,025 101,449,075 

20. 269,181X4,629 1,246,038,849 

21. 40,634X42,068 1,709,391,112 

22. 134,092x87.362 11,714,545,304 

23. 918,273,645X1,003,245 921,253,442,978,025 

In § XI. it is shown that the product is the same, whichever of 
the factors is made the multiplier. Hence, in order to prove multi- 
plicAtion^ 

I* Invert the arrangement of the factors, and multt- 

PLT AOAIN. 

Bat this is sometimes inconvenient ; therefore, in such cases, 
II. llp I'm: riR^T product was oBTAipntD by the rule in 

j'xi, XV, XVI OR XVtl, OBTAIN ANOTHER, BY THE RULE IN } XII, 
XIII OR XIV ; AND IF THE FIRST WAS OBTAINED BY ONE OF THE 
LATTER RULES, OBTAIN ANOTHER, BY ONE OF THE FORMER. 

It is hardly necessary to illustrate these modes of proof. Wo will , 
however, eive one example of each. 
I. At tfiAS a pound, what cost 173 pouride of tea? 

FiaST OPERATION. PftOOP. 

173 125 

125 173 

"375 

875 . 
125 



•■■3s 




216.25 Ana. 216.25 Ana, aa before. 
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ir. At 56 doUan ftlmnel, wImI cot» 1S9374 btrnk of biaady ? 

Operation by § xii. Proof &y 4 ^^^ix* 

1S9874 139874 

56 is acorn- '8 56 

poflite number, . — '• — ^i— 

whose ikctors 1038999 V 779S44 

are 8 and 7. 7 649370 



4na. 7,972,94i 7,279,944 Am, a§ ksf^e. 

£X4MPI«E» FOR PRACTICC:. 

1. At 27 dollars a piece, what cost 934 pieces of bc$|ado)eth ? 

2. At 52 dollars a barrel, what cost 72 barrels qf brandj ? 

3. What will 763 hundred weight of sugar cost, at Id doHais a 
hundred weight 7 

4. At 35 dollars a ton, what cost 749 tons of iron 7 

5. At 33 cts. pr. yard^hat cost 16 pieces of telotb, eadi contain- 
ing 39 yards? " ... 

6. A ship sailed 26 days at the rate of 125 miles a da^, and alter, 
wards, 43 days at thereto of 98 miles a day. How far did ahe fail 
in all? 



7. 72,600X3r,000. 

8. 49,000X52,000. 

9. 607,080X539,063 
10. 41,725X687,900 



11. 38,603X950,950 

12. 712,314X23.000.333 

13. 37i969,868x98,647.564 

14. 363,464,565X271,899,9^5 



15. 437,920,213X234,678,956 

16. 234,567,890,123X345,678,900,194 



^ XVIII. \ye have seen in a preceding section, that 
money is reckoned in the United States in Dollars, dimes, 
cents, &c. These are the denominations of Federal 
Money. In other countries, it is reckoned differently. 
It is important that we should understand the English^ 
mode of reckoning money, because there are various 
currencies of money, as they are called, in this country, 
whose denominations are the same, though different in 
value. The following are the denominations of English, 
or, ^ • 

STERLING HOBTJBir. 

4 farthings (marked qr.) make 1 penny^ (marked) ,d. 
12 pence "1 shilling " $. 

20 shillings • ** I pound " £ 

21 shillings "1 guinea. 
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NoTB. £ ifl the roMrk far pounds. When it 10 placed before the 
pounds, the marks for the lovirer denominations are omitted, but 
when after, they most be employed. Thus, jC3 ; 7 ; 9 ; 2 is written^ 
instead of 3£, 7s. 9d. 2qrs. 1 farthing ia sometimes written id. ; 
2 ftrthings, id. ; and 3 farthings {d. 

EXAMPI^ES FOR PRAtJTICE, 

I. How many farthings in 6 shillings f In 5 shillings ? In 7 7 

9. How many shillings in 2 pounds ? In 3 pounds ? In 4 pounds ? 

3. How many pence m 3^ shillings ? In 3 shillings ? In 4 ? In 5 ? 

4. How many rerthings in 1 shilung ? In 2 shillings ^ 

5. I|ow.many pence in I pound ? In 2 pounds ? Ane. 240. 480. 

6. At 2 pence apiece, how many pence will 17 oranges cost ? 

7. How many pence in a guinea 7 In 2 guineas 7 Atu. 252. 504. 

8. How many fiulhings in a pound ? A. 960. In 1 guinea 7 A. 1,008. 

9. How many shillings in 275 pounds 7 Atu. 5,500. 

10. How many farthing in 341 guineas 7 Arte, 343,728. 

II. How many pence in 3 pounds, 5 shillings, and 6i^nce ? 
Note. . Pinit find the pence in 3 pouuds, then in SsbiiUngs, then add these to 

6 pence. Ane. 786. 

12. How many shillings in 27 guineas, and 18 shillingB 7 

13. How many farthings in 4 pounds, 9 shillings, ^d 5 pence t 
If How many farthings in S£, lis. lOd. 2qrB. 7 Ane, 8,250. 

15. How many qrs. in 2,853je. 19s. 9d. 3 qrs. T At^, 2,739,831. 

16. How many qrs. in 78,364jB. 15s. 7d. Iqr. T 

We will now give some table» of Weights and Measures. The 
following are the denominations of 

AVOIRDUPOIS WEIGHT. 

16 drams (tlr.) make 1 ounce, marked oz. 
16 ounces '* 1 pound " lb. 

14 pounds . " I stone " sto. 
28 pounds " 1 quarter pf a hundred weight, qr. 

4 qrs. or 112 lbs. 1 hundred weight, cwt. 
30 hundred weight 1 ton T. 

NoTS. Qy this weight ore weiffhed all coarse and drossy articles, which oro 
liable to waste, as groceries, flour, hay, tallow, &c. ; and likew»e all metals, ex- 
cept those usoally called the predoua metala rTJss. ^dd and silver. It will bo 
observed that 112 lbs, make 1 cwt> But merchants pi our large towns, particu- 
larly in seaports, allow only 1 00 lbs. to the cwt 

Merchants are accustoBfced to make allowances upon goods, bought and sold, 
by Avoirdmmis Weight, for the weight of the box, cask, or bag, which cpi\tainK 
them ; and also for waste, dust, &c. The weight, before these aUowancea are 
deduetedf is called gross tceight ; after they are deduetedj it is called net iceigkt. 
In some Arithmetics, rules are given for deducting thesjB dlowances, under tlic 
head of Tabs and Tbett, which are the names, given to certain deductions. 
These rules, however, are superfluous, for the sti^dent, familiar vnth principles, 
will easily make them for himself. 

17. How many qrs. in 5 cwt. ? How many in 8 ? In 6 ? In 1^ ? 

18. How manj oz. in 2 lb. ? In 3 ? I^ 4 ? In 5 ? 

/A /Toir man/ ib0. in 5 cwt. ? ,^«*, 560, 
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SO. How maiiy drf . in 3 Ibe. 3 oz. 7 Ant, 800. 

NoTS. First find the dn. in 3 lbs., tli6& in 8 oz. and add them to- 
gether. 
21. How many Iba. in 7 T. 19 cwt. ? Atis. 17.80$. 

52S. How many oz. in 13 T. 15 cwt. 3 qn. 96 Ub. ? Ant. 494,560. 

33. How many drs. in 25tV. 11 «wt. 3 qra. 13 Iba. 14 oa. T 

. . >, Ant. 14,841,312. 

34. How many qra. in 33 T. 11 cwt. 1 dr. 3 Hm. 1 oz. 3 dn. 7 

35. How many qra. in 1,837 f . 19 cwt» 3 qra. 15Um. 15 ot» 15 dn. ? 

The following Are- the .cfenomtrnttiona of 

fROY WEIGHT. 

24 grains (gr.) make 1 ^eany^weight, dwt. 
20 penny-weights 1 ounce .oz. 

12 ounces 1 pound lb. 

Note. By this w^i^ht are weighed jewels, the precious metals, coioi bread 
and liquors. The quality, fineness, or purity of gold, is estimated in carats, by 
which term is meant the 24th part of any thing. Pure gold is said to be 24 
Carats fine ; but pure gold has been found to be too soft for the purposes of coin- 
age, since it wears away too rapidly. The law, therefore, allows and requires 
that tliere should be mingled m aU gold coined, two carats, that is two 24th 
parts, of cMoy ; by which is meant some baser metal, usually cctoper. This is 
standard gold, and is, of course, 22 carets fine. Standard silver for coinage, is 
not estimated by carats. Pure silver is said to be 12 oz. fine ; Id dwts. of allc^ are 
directed to be mixed with II oz. 2 dwts< of pure silver, so that the compound 
weighs a pound.' , 

The fineness of silver and gold is tried in the fire. If they lose nothing in the 
trial, they ans pure ; the gdd is 24 carats, and the «lver 12 ec. ^e. If say 
thing is lost, it indicates that there was alloy in the metal, andfthe loss must bie 
deducted, in order to ascertain the fineness. 

36. How many grains, in 3 dwts. ? Ant, 49. 

37. How jnany dwtB. in 3 oz. 7 Af», 60. 

38. How many dwU. in 1 lb. ? An$. 240. 

39. How many gprs. in 1 lb. ? 

Ana. 5,760. In 2 Ibe. ? Am 14.530. 

30. How many dwts. in 7 lb. 15 dwta. 7 Ant. 1,695. 

31. How many grs. in 19 dwts. 23 grs. ? Ant. 479. 
33. How many grs. in 37 lbs. 12 dwta. lagra.? Ant. 318,431. 

33. How many grs. in 373 lbs. 5 oz. 3 dwts. 6 gra. 7 

34. How many grs. in 1,336 lbs. 11 oz. 19 dwta. 33 gtB. 7 

35. How many oz. in 3,335,856 lbs. ? How many dwta. ? How 
many grs. 7 

36. How many gik. in 75,863,394 Iba, 3 oz. 5 dwts. 17 gra. 7 

Ant. 436,973,575,017. 
The following are the denominations of 

AFOTHX;CARI£S' WEIGHT. 

20 grains (gr.) make 1 scruple, marked ec. or B 
3 scruples- " 1 dram " dr. or 3 

8 drama ** 1 ounce . *^ «sri» ot "^ 

12 ounces " 1 pound ^^ • ^ 

8* 
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NoTB. This weight ia wed in eompoundingme^iaea.. Drugs tnd medi 
cinM, howarer, are bottght and told by Avoirdupois weight. The pound an<i 
ounce of this weight are the same as those of Troy Weight. The subdivisions 
or anuUler divisions are different. 

S7. How many grains in 8- %. 35. 3 3.? An$. 4,060. 

38. How many 5. in 1 lb. ? Am, 96. 

39. How many 9. in 1$. ? Ant, 24. 

40. How many gn.in 7 ib. ? Ant. 40,320. 

41. HowmaBy.gn.in57ib.9;.73.23.17ffra.? ^m. 333;il7. 

42. How many gn. in 275 &. ll^* 55. 13. 8 grs. ? 

43. How many gn. in 2,134 &. 9g. 65. 23. 19 grs. ? 
The following are the dtnominatumM of 

DRT MEASURE* 

2 pints (pt.) make 1 qnart, marked qt. 
2 quarts 



(C 

U 
It- 



2 pottles 
8 quarts 
4 pecks 

4 bushels ^' 

2 coombs or } " 
8 bushels ^ <' 

36 bushels '' 

5 quarters 



(( 



1 pottle 
1 gallon 
1 peck 
1 bushel 




pot. 

g»i. 

pk. 
bu. 


1 eoomb 


(( 


coomb. 


1 quarter 


a 


qr. 


1 chaldron 


$t 


ch. 


1 load 


(< 


load. 



Note. This measure is used to measure grain, selT^ seeds, oysterg, eoo/, 
roots, lead ore, and all dry goods of this kind. 

44. How many pints in a peck ? Ans, IG. 

45. How many qts. in 13 bu. ? Ant. ^IG. 

46. How many bu. in 58 ch. ? . ^ Ant. 2,088. 

47. How many ptt. in 3€bu. 3 pks. 5 qts. 1 pt.? Ant. 2,363. 

48. How many pks. in 6,254 bu. ? How many qts. ? How roan y 
pU.? ., * 

49. How many pts'. in 21,857 bn. 3 pks. 7 qts. 1 pt. ? 

50. How many pts. in 578,^56 bu. 2 pks. 1 qt. 1 pt. T 

-Ant. 37,034,01f^. 

51. How many bu. in 629 ch. ? 

52 How many bu. in 235,079 ch. ? ^r». 8,462j844» 

53. How many pks. in 21,953,205 qrs, ? 

The following are the denominationt of 

AUS OR BEER MEASURE. 



2 pints (pt.) 


make 




quart, marked 


qt. 


4 quarts 


(i 




gallon " 


gal. 


8 gallons 


(< 




firkin of ale 


fir. 


9 gallons 


(( 




'firkin of beer 


fir. 


2 firkins 


((. 




kilderkin *' 


kil- 


2 kilderkins 


6i 




barrel " 


bar. 


3 kilderkins 


ii. 




hogshead *' 


hhd. 


3 barrels 


a 




butt (of ale) 


butt. 
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Note. Tliia measure in used in measuring ale, b«er and milk. In London 
the Ale ftrldn contains only 8 gallons, while the Beer firkin contains 9. Of 
course the higher measures differ in the same proportion. 

54. How many gallons in the ale bogshoad ? Ana. 46. 

55. How many in the beer hogshead 7 Ana, 54. 

56. How many kils. in 15 butu 7 itij#. 90. 

57. How many qts. in 13 Ale hogsheads ? Ana, 3,49G. 

58. How many pts. in 16 butts, 7 gah 3 qts. of Ale 7 

Ana, 12,350. 

59. How many pts. in 527 hhds. 6 gal. 2 qts. 1 pt. of Beer 7 

60. How many pts. in 325 bar. 1 kil. 1 fir. 5 gal. 3 qts. 1 pt. of 
Beer 7 , ^ 

The following are the denominaiiona of 

TIME. 

60 seconds (sec.) make 1 minute, marked m. 

60 minutes " 1 hour «♦ h. 

24 hours '* 1 day *'. d. 

7 days *' 1 week " \r. 



4 weeks ** 1 month 



it 



mo. 



13 months, 1 day, 6 hours, or ? ■» { t i* 

12 ^ilcndi months, \ ' J ^°^°^^» ""' "^"^^^ y^ Y^' 

100 years ^' : 1 century. 

Note. The year is called iii the table the Juliar^ycntf because the calendar 
was regulated by Julius Caesar, Emperor of Rome. The true solar year contain.'^- 
365 days, 5 hours, 48 minutes, and 50 seconds^ instead of 365 days, 6 hours, ac- 
cording to the table. The calendar months, timt is, the months, by which wf 
reckon'theyearinthc Almanac, or calendar, are imequal in length, but the num- 
ber of days in each may easily be remembered by the following stanza. 

" Thirty days hath September, 

April, June, and November ; 

February, twenty eight alone. 

All the rest have thirty <me, 

Except in leap year j then in finr. 

February's days are twenty nine.'^ 
But, besides tlie even days, we have seen that the Julian calendar allows 6 hours: 
to the year. 6 hours is the quarter or24 hours; or of one day, and therefore, in 
four years, this excess will amount to another day. An allowance is made for 
this, by giving February 29 days, instead rf28, every fonrth year, called Biesex- 
tilc, or leap year. But we have aeeU) also^ tliatthe trite excess is 5 hours, 48 
minutes, 50 seconds, which is 11 minutes, 10 seconds, less tlian 6 hours. Tho 
.Tulian calendar, therefore, made the- year 11 minutes, 10 seconds, too ]on<^. 
This WQuld make 1 day in about 130 ye?^^, or nearly 3 days in 400 years. Poprr 
Gregory XIII observed this error and rectified it, by ordering three leap years 
in every 400 years to be considered as common years, and no additional cfliy to 
be annexed to February. As every centurial year, (that is, year on which a cen- 
tury is completed, as 1700, 1800, &c ,) is a leap year, it waa ordered, that three 
fiuceessive centurial years should be reckoned as common years, and the fourth 
centurial year as a leap year. There is-a slight error still, but it wiU hardiv 
(•mount to a day in 4,0(.)0 years. Pope Gregory found, likewise, that, in conse- 
quence of the error in ioe Julian Calendar, the months had fallen back from 
their true places in the year. That is, since the year w:a8 made longer than it 
ought to have been, January, and of course, the other months, began l^er tlian 
llrey ought, on each successive year j so that, in his time; the first day of J«oc««.\x 



r 



/ 
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came whera the lOth ihoald be. ifa, therefore, determmed to restore the months 
to their ptaces, by leaving 10 days ont of the calendar, all at once. Thk was done 
in the month of October, the day after the 4th being counted the 15th, instead of 
the 6fth. GathoUe countries, of course, instantly adopted this reformation, but 
it was long before it was adopted in those states, which did not acknowledge the 
authority of the Pope. It was not adopted in England, until tibe error had be- 
come a day greater, being eleven days instead of ten. B^ act of Parliament, 
however, m 1752, 11 da^ were suppresaed after the 2d or September, and, by 
the same act, the beginnmg of the year was transferred from the 25th of March 
to the let of Janury. The reckoningof dates by the old method is called Old 
Stylx, by the new, Nbw Style. To any date reckoned by Old Styie^ there- 
fore, we must add 1 1 dajrs, to obtain the same date according to the 3fei0 Style ; 
and, if the date, in (Xd Style, be between the 1st of January and the 25th of 
March, we must reckon die year, 1 greater : because, carrying back the begin.- 
ningof the year, from the laUer of those days, to the former, threw cUl the inter- 
mediate daye into the next/oUotcing year. Thrs, the first of March, 1750, Old 
mtyle, is the same as the 11th of March, 1751, New Style. Russia has not yet 
tulopted the New Style, and the difference is now 12 days. This should be re- 
membered in dates coming direcdy from that country, and allowance made. The 
pupil has, no doubt, often observed in the Almanacks, that a letter is put for 
Sunday, while the other dajrs of the week are denoted by the fifi^res 2, 3, 4, <&c., 
tyr by the first two letters of their names. This letter is called the Dominieal let- 
ter. The first seven letters of the alphabet were used bv the Primitive Chris- 
lians, to stand for the days of the week in the calencbr. They called the 
1st of January, A, the second, B, the third, C, and so on, to the 7tb, which was 
G. They then repeated the eame lettera again, calling the 8th, A ; the 9th, B, and 
!«o on. The letter, which fell upon Sunday, was calTed the Dominieal letter. At 
the present day, these letters are entirely disused in many calendars. Some, 
hoveever, still retain the Dominical letter. In the following couplet, tt\e initials, 
or first letters, of the several words, arc the letters, which fall on the first days of 
the monthB in the year. 

Jan. Feb. . Mar. Apr. May. June. 

" At Dover Dwells George Brown, Esquire, 

July. Aug. Sept. Oct. Nov. Dec. 

Good Carlos Finch And David Fryer." 

Of course, if I know the Dominical letter, I can eosily tell on what day oi4he 
week, any dvy of any month will happen. Thus, if I wish to know on whatda^ 
of the week the 4th of March will happen, in 1830, when the Dominical letter is 
' C, I observe tliat the word, Dwells, answers to March, which, therefore, comes 
in on Monday. The 4th day, then, will be Thursday. In leap year, on account 
of the additional day in February, two Dominical letters are used, one fiu'.Janua* 
ry and February, and the other for the restof the veer. The latter of these, is 
the letter, which precedes the former in the calendar. Thus, if the Domin- 
ical letter, with woich leap jrear begins, be C, it will be changed to B, afier the 
lust d(^ of FelM'uary. In the same manner, B will be changed to A, A to G, G 
to F, Ac. 

Years are reckoned, in all Christian countries, from the birth of our Saviour, 
which is called the Christian Era. « 

61. How manj days in 9 (not calendar) mo. ? Ans. 952. 

62. How m%ny hours in a year of 365 d. 6 h. ? How many min- 
utes ? How many seconds ? 

Am, 8,766 h. 525,960 m. 31,557,600 sec. 

63. How many seconds in a year of 365 d. 5h. 48 m. 50 sec. ? 

^9i». 31,556,930. 

64. How many seconds in a man's age, who is 52 yrs. old ; aK 
JowJng 365 d, 6 h. to the year ? How many, allowing 365 d. 5 b. 48 
ms 50 b.? A'm. I,640,995,a0ft aiid\,^4ft^%^^^^^. . 
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Note. For the answbn to this ejcuDple, the pupil may multiply the ttumber of 
seconds in one year^ (as found in ex. 62 and 63,) by 62, tne numoer of years. 

654 How many seconcte from th« commencement of the Christian 
£rB4 to the end of the year 1,830 ; allowing for the length of the year 
as in ex. 62 ? How many, allowing aa in ex. 63 7 

66. How many seconila old is the world at the end of 1,830, 4,0t)4 
years having elapsed before the Christian era ; reckoning by each 
mode of allowanoe 7 

In the preceding examples, you have been changing 
numbers from one denomination to another. Changing 
numbers, in this way, is commonly called reducing them, 
and the process, by which they are reduced, is called Re- 
duction. Then, 

Reduction is the process of cbangino NUMBERff from one denom. 

INATION TO ANOTHER, WITHOUT ALTERING THEIR VALUE- 

In the examples above, it has been required to reduce 
larger, or higher denominations, to smaller, or lower* 

This is called Reduction Descending, and is per- 
formed, as we have seen by Multiplication. 

Reduction Ascending is the reverse of this, and is 
the process of changing numbers from lower denomina- 
tions to higher. It is performed, as we'shall see^ by Di- 
vision. The general rule for Reduction Descending, may 
be expressed as followd. 

I. Multiply the highest denomination given, bt the number re^ 

aUlRED OF the next LOWER, TO MAKE ONE OF THE DENOMINATION MUL. 
TIPLIED, AND ADD THE UNITS OF THE NEXT LOWER, IF ANT, TO THE PRO* 
DUCT. 

II. Multiply this sum, bt the number, reciuiiusd of the next 

LOWER denomination STILL, AjlD ADD IN, AS BEFOR&. 

III. Proceed thus, till you arrivb at the denomination requi. 

REP. 

EXAMPLES POtt practice;* 

67. If an ingot of silver weigh 3 Ih. 6 oz. 13 dwt< what is it worth 
»t4cts. prdwt.? ylri9. 34.13. 

68. In 11 lb. 6 oz. 1.9 dwt. 9 gr. how many grains ? 

Ans, 68,705.. 

69. What is the value of a silver cup, weighing 9 oz. 4 dwt. 16 gr. 
at 3 mills pr. gr. I Ans. $13,296. 

70. At 9 cts. a pound, what cost 3 cwt. 2 nrs. 16 lb. of sugar ? 

An9, $36.72. 

71. In 9ft . 8^. 13. 23. 19 gr. how many gr. ? Ans, 55,799. 

72. At .27 cts. pr. nail, what cost 2 yds. 1 qr. 3 nls. of cloth ? 

Ans, $IQ.^^. 

73. How many sec. fn 4 yean, airowine 1^ ?ao. \ ^»^\\. Na ^^ 
/ear? . Ana. Vi^^^^^A^^- 
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74. How mKtkj mintttM are tbera, from tiie ISth July, at 43 
minaiM paat 9 in the morning to the 5th Nov., at 19 m. past 3 in 
Um allmrnoon. AnM. 165,936. 

75. How many eec. in 8 yn. 3 mo. 3 wki. S d. 19 fa. 43 m. 57 8ee.» 
allowinr 13 mo. 1 d. 6 b. to the year 7 Ant, 361,171,837. 

76. Mow many ■eeonda old are yon T 

77. In 156 T. 1 cwt. qr. 3 lb. 6 os. how many oz. 7 

Ant. 5,592,870. 

78. In 19 lb. 13 os, 7 dr. how many dr. ? Ant, 5,079. 

79. In 90jC. 17f . 9d. 1 or. how many qre. 7 Ant. 87,353. 

80. In 34 lbs. 5 oz. 19 dwta. 10 gr. how many gr. 7 A. 198,706. 

81. In 37 &. 9J. 33. 13. 16 gr. how many gr. 7 

83. At 13 cts a grain, what nmst bo paid for a gold cup» weighing 
llb.3 oz.l3dwt. 17gr.? 

83. At 6 cts. a pint, what oust 37 bu. 3 pks. 7 qt. I pt. of wheat 7 

84. At 5 cts. a piiit, what cost 16 butts, 3 bar. 1 kil. 1 fir. 7 gal. 3 
qts. Ipt. of ale? 

85. In 16 yrs. 34 d how many soe. allowing 365 d. to theyear ? 

Ant. 506,649,600. 

86. A merchant sold 84 yds. 3qrB. 3 na. of broadcloth at 90.50 a 
naU. In return he received 25 boxes of nusina at 04.00 a box, and 
the rest in flour at 9 1 1*00 a barrel. How much flour did he receive ? 

87. A farmer sold 6 loads of wood, at ^^-^O a load ; and 3 cwt. of 
butter, at 9ets. a pound ; and 70 bushels of wheat, at 93.135 a bushel ; 
and 93 bushels of rye, at 75 cts^ a bushel. In return he reeeiyed 3 
ploughs, at $13.00 apiece ; 1 yoke of oxen, 9^-00 \ 1 pr. of horses* 
at 75 dollars apiece ; and the rest in money. How much money did 
he receive 7 Ant. $(30.74. 

NoTI. The last two questions belong to the rule, commonly called Babtxb. 



OBSSRVATIOIfS ON MULTIPLICATION, FOB ADVANCED PUPILS. 

§ XIX. The order of writing numbers for multiplication, reipii- 
red by the rale, is bnly adopted iar the sake of convenience. We 
need some certain method, and this is as good as any. 

It is manifestly of no consOqu^nce which of the figures of the 
multiplier is first used, since if the . partial products are set down 
correctly, the answer will be the same, whether we begin on the left, 
on the right, or somewhere in the middle. 

In order to multiply with ease, it is necessary that the teveral 
produett of all the possible eombinationt of two digitt^ should he fixed 
in the memory ; exactly as in Addition, it was fbund necessary to 
retain the stems of the same combinations in the mind, A little 
reflection will show, that it is even more necessaty to be acquainted 
with a multiplication table, than with a table for addition. For in 
adding, we might add numbers unit by unit, as children do ; but in 
multiplying, this process would become very tedious, and liable ta 
^rror, T^e fbliowin^ table, gcneiaWy suv^^wd \.o Vxw^ been in^ 
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vented by Pythaooras, a Greek phdoeopher, containf all the pro. 
ducts which are dl^aolutely neeesBtay to be learned. It ia conTemenl 
to know the producta of number! ftill higher. 



1 


2 


3 


4 


5 


6 


7 


8 9 


2 


4 


6 


8 


10 


12 


14 


16 18 


3 


6 


9 


12 


15 


18 


21 


24 


27 


4 


8 


12 


16 


20 


24 


28 


32 


36 


& 


10 


15 


20 


25 


30 


^ 


40 


45 


6 


la 


18 


24 


30 


36 


42 


48 


54 


7 


14 


21 


28 


36 


42 


49 


56 


63 


8 


16 


24 


82 


40 


48 


56 


&4 


72 


9 


18 


1 

27 


36 


45 


54 


63 


72 


81 



In order to find the product of two numbera in this table ; look 
for, one of the numbera in the left hand columnt and for the other in 
the upper row. Then^ in a line with the former, and directly under 
the latter, you will find the product oought. Thus, opposite 9, and 
under 6, will be found 54, tne product of 9 and 6. 

The construction of this table is very simple. It may be entirely 
formed by Addition. In the upper row, let tbe nine digits be writ, 
ten down in order. Then, let every figure in this row be added to 
Itself, and the amount placed directly under the figure thus added. 
By this process, the second row is found. For the third, add each 
number in the second, to the one above it in the first. For tbe 
fourth, add, in the same manner, the third and first ; or add the 
second to itself. For the fifth, add the fourth and first ; or the third 
and tecond. For the sixth, add,the fifth atid first ; or the fourth and 
second ; or add the third to itself, and so on. 

The former of the two modes of proof, given in the last section, 
is that found in common Arithmetics. The latter embraces several 
varieties, which the inquisitive student will discover for himself. 
The natural mode of proof, by reversing the operation, would be to 
i^vide the product by one of the factors. The quotient^ o€ ccsoxen^ 
ought to be the other factor. 



Maltiply 672 
by" 11 
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W«will gire an iUustntion of this method. 

OpsmATioir. Proop. Proof. 

Multiply 68 ^)d516(87 ^37)2516(66 

by 37 204 222 

476 "476 2916 

204 476 296 • 

2516 00 80 

Maliiplication may also be proved by the ea$ttng outofnineM, as 
follow! : 

A The proof may be explained thus : 

12 ^^^ ^ ®^®° ^' "^^ ^' 
7392 3 '^^"^ ^' """* ^' 

To multiply 672 by 9 and 2, then, is the same, in effect, as to 
multiply it by 11. 692x9f ia> of course, erni 9s. In multiplying 
672 by 2, multiply first its even 9s by 2. This product, is, likewise, 
even 9s. Then, multiply the 6, (excess,) by 2. If this product be 
eyen 9s, the whole is plainly even 9s. If not, the whole will have 
the same exeess, which the product of 6 and 2 has. 6X2= 12=9-|-3. 
Then, 672x1 It ought to have S for its excess of 98. Casting out 
98 from 7,392, the product obtained above, 3 remains. Hence, we 
conclude the woik right. 

FVom this explanation, we derive the following rule : 

I. Reject tue 98 from tub multipuer and multifucamd. 

II. MeLTIPLT THE EXCESSES TOGETHER, AND REJECT THE 9s FROM 
THEIR PRODUCT. 

III. Reject the 9s from the product, and if the excess, thus 
found, agree with the last, the operatiofi may be considered as 
correctly performed. 

We may prove Multiplication in the same manner, by casting out 
38, for the reasons mentioned under Addition. 

We have seen that Multiplication is an abbreviation of Addition. 
It may seem singular that addition should be employed to abbreviate 
multiplication. It is a fact, however, that by means of what are 
called Logarithms, the nature of which we cannot explain here^ 
tedious multiplications may be performed by the mere addition of 
two numbers. 

We will here insert some useful hints, not found in the ordinary 
Arithmetics. They may be classed under the liead of 

ABBREVIATED MULTIPLICATION. 

Art. I. It Is easier, always, to mnltiply by small figures, than by large : 

becauae we have rmaller numbers to carry. 

Let us take the following exam^e. 

1275 

93 
Here, we shall find h most convenient, after obtaining a" product 

3826 ^y ^ ^ multiply that product by 3 again, instead of mnliipljring the 

„4-g multiplicand by 9. The resilU will be the aamc in either case— for 



3 timeB 3 are V. 
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It wiUbe observed that thio operatioii is the somei in pdnciple, with the rule 
for compoBite numbers. Take another example. 

8136 Here, after multiplying by 8, we mtilti()Iy the product thus ob> 

248 ;tain^ by 3 ; which is .e<)utva|ent to multiplying the n^ultiplicand 

■ — • by 24, the renunning part of the multiDlier. ' /n Gda ease^ tee obtain 

65088 a single prodiictf teheris the common rule would make tteo niceaaaty. 

195264 Heiic«, Wb if a* orfXN ovrAm a PABfCtAi. pmooocT, *%om 

'--r ONE ALBSADT OBTAIJf SO, BT maWLTlim AOOOmDUUti TO 

201 7729 THB BULIS FQB X;OMPOS|TJB NDIlBJUtS. 

I^Tien the larger number comea^rst/ite nuty v^enfind a second pfirtial pro- 
dttct by dtviaion. " ' ' . " 5 

Abt. II. Wehavieseen, (( xv.> that annesB^ a iogr^her to any BtDuber, mal« . 
tlpli^s^thai number Iky 10. -New^ is lialf oflML-; and 6 tioies any muaber, is ' 
half of 10 limfis the >flame num^r. -I^^en, wb amez'a icfiphsr to aav aioiker, 
Bnd then divide th^i numboTt with thet^plter onjMK^ by 9t; jtt shwl abtaiBii 
result, equal to 5 fimes the origiioal nuinber,^ 

Thus, to, multiply 724 by 5 ; anneic finst a cypher, thus, 7,240. Then, take 
half of this, and it is 3,630, which u :5 times 724. 

To multiply 531 by^6. Annez'a cypher, thus, 6,1)10. Divide by 2^ apd the 
reSuH is 2,655, which is 5 times 531. 

HenCe, To multiply by 5^ ANvrxx A ctpjusr TO the multiplicand, and 

DIVIDE BY 2. 

Abt. 111. 16 is 10 and 5. Therefore, if we mulli|]3y a number by 10, and 
then by 6, and add fhe two products, their sum "wiM. be 15 times the number mul- 
tftpUedT . But, (^ XV.) anne^ng t^cyg^bir j»nui^lyjiiigby 10 ; and <ii.) half the 
produtt by lOj ia the prbduet l^ ^. • - ' 

Then toiuoltiply 337 by 15. 

Multi[dy first by 10 : thus, 3370 
- Divide by 2: thus, 1685 - ■ 

Add these rc^iil^s : tlius, 505^=15 times 337. 

Hencer to mtdUpiy by 15,' Annex A cypheb to the multiplicand, and 

^\DD TBISBSSVLT TOJHALP ITaSLF. ... 

Art. rV. To multiply hv^ 100, (§ xv.) we annex two cyphers. But 25 is A 
quarter of a hundred. - Therefore, 25 iinuau nuntber, is afuarter aamuch as 
100 timea the oame number. Of coco^e, 'if «« nvu^ly by 10^, vaA <iMde tlie 
result by 4^ we shall obtain a refuit equal to 95 times ue i^unther multiplied. 

Thus, multiply 452 by 25. ' 

It is mtdtiplied by lOO by annexing two Cyphers ) thvs, 46,1i00 

Divide this reault by 4, and we obtain U,d0«=r2j^^iiie8462. 

Hence, To multiply by 25, annex two ctpbxbe to the MUtTlfU- 

«AND, AND DIVIDE ^BT 4. 

- Ab*^. V. 9 is'l less than 1^. Therefore, 9t{meaa n*ianbfr i^onee ^iat niwi\ 
bcr leaa thastlO ttma^ the aOm$ lumber- 19DWa4nttCi]^A<3^<MV0XV.>|Qul6« 
plies by 10. If, thei^ after multiplj^iQ^ by ^0» ii^,t^fi away onpe^tfie number, 
wft have 9 ttmes the niunber left. 
Thus, to multiply 87 by 9. .1 ' 070 

Fust annex a cypher, which multiplies by 10, and-tfaen 87 
take aw^y once 87. . ^ * — — 

r - ■ 788=9'tiines«?'. 

So, be^uue 99 is 1 less than lOOy we can iBulitiBly by^ l^.4S#fxii\g^ two 

^yplterSf and subtracting once the muttiplicand. And, |o multiply by 999,. ^e 

may annex three cyphers and subtract once the multiplicand^ aAd so on. Itelice, 

Tci fttukiplyby % ^hyk nuwAtrtmm^tiMgoftemtrmlS^ ANNsi to 

THE MtJLtlPLICAND AS Uh^Y €SSm^fJ^ AB tB^B& AfS ^8 Jlji tjKS^PlOytl* 
rUBRf AND flUBTiftACV ONCE I^HB llU|LiTIPUCAN]>. 

Abt. Vi. 98 is two less than lOO, "^ may, therefore, 'tttQL\\i^^lYi ^x^'^ 
annexing two^yphera^ and subtrac^m^ lietce t?ie TAuUipUodind'. %1^w0vr«4\^Ma 
than 100. We may, therefore, multiply by 97, ^ ^viivexYCi^ Ufi4 c\|'^«f^v^^ 

9 
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^(hrtetimuii»mxadglSeuid. M8 is I10O less than 1,000. Wemajr, 
therefore, multiply by 998, by annesdng three e^fphere^ pnd subtractiBg tteiee the 
nivddplietiicl, sad so on. Bence, 

Vhkemthe mtdHplUir emmU§ qfBard^, with 9ther fgwra folUw. 
ingt AmnoL am mamw ctramuAU tbkkb amm fiqu%rb^ and subtract 

AS HANT nitt» TBS imMmUOAim, AC THE MULTtfUEB. FAUL8 SHQET OF 

A vMiT or nn icBZT BKuaa oB»uu 

Tbe tbove wiAamaUona «ro the most important of those which 
may be made in mnhiplicalipn, without the Use oif Logarithms, 
Many oihera mi|^t be fiTen ; bat the thorough, student will be able 
to derive them from the mles in the pieoeding sections, combined 



with the instaaees jiotaeed here. Such are mles for muhiphdng by 
i9, 99, 99, 49, &c..; and also for multiplying bv 55, 155, 95, 995, 
955, 555, 50, 550, &Ct Indeed, the practised scholar in multiplica. 
tion will find few cases in which he will not be aUe to. introduce 
some mode of operatiion, shorter than that prescribed by the general 
rale for multi|4ication, in 4 ztii. 



8UBTRACTIOBr. 

MENTAL EXERCI8£S. 

^XX. 1. 3 boys were skating. One fell down. How 
many did not fall 1 1 from 3 leaYe how many ? 

2. 6 chairs are standing together^ but it have broken 
backs. How many are whole t 2 from 5 leave how ma- 
ny! . • 

3< 6 tmnblers stand oii ii table, and 4 are full of cider. 
How many are empty t 4 from 6 leave bow many t 

4. 8 bottles are on a shelf* and 3 have their noses bro- 
kien off. How many are whole ? 3 from 8 leave how 
many ! 

5. George put 9. marbles jon a table, and 3 rolled off. 
How many were left T 3 from 9 Ifeavc how many ? 

6. 7 lamps stand on a table, and 4 are burning. How 
many are not burning ? 4 from 7 leave how many ? 

7. A boy had 9 quillsl^ He made pens of 4. How 
many were left ? 4 from 9 leave how many ? 

8. 8 birds wete on a trce^ A man shot 4. How many 
were left ? 4 from 8 leave how many ? 

9. 7 penknives are on a card* - 5 are open. How ma- 
nj^ftireBhut! 6from 7 leave ho^ manyl 

10. 6 cluekens are together, ^are drinking out of aba- 
aia. How many are not drinking 7 2 from 6 leave how 

nmnjrf 
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11. 12 boys were playing together, and 3 went home. 
How many were left ? 3 from 12 leave how many ? 

12. A man bought several sheep ib,r 10 dollars. He 
sold them for 14 dollars^ ^ How many- doilara did he 
lose? 14 from J9 leave how many? 

13. A boy had 16 ttiarbles* «nd gavye away 11. How 
many had he left ? 1 1 from 16 leave how many ? 

14. In a school, consi8tingof20boys« 13 learn differ- 
•ent studies, and the rest learn grammar. How many 
learn grammar ? 13 from 20 leave how many ? 

15. A man bought some goods worth 18 dollars, and to 
pay for them, gave a barrd of flonr worth 8 dollars, and 
the rest in money. How much money did he give ? 8 from 
18 leave how many ? 

16. A farmer had 21 sheep, and a dog killed 5. How 
many had he left ? 6 from 21 leave how many ? 

17. In an orchard, consisting of 27 trees, 12 bear ap- 
ples, and the rest bear pears. How many bear pears ? 12 
from 27 l^ave how many ? 

18w George had 26 cents, and spent Ih How many 
liad he left ? 1 1 from 26 leave how many ? 

19. Samuel had 12 books, and lost 3. How many had 
he left ? 3 from 12 leave how many f 5 from 12 leave 
how many ? 6 from 12? 8 from 12? 11 from 12? 2 from 
12? 7 from 12? 10 from 1«? 

20. 4 from 15 leave how many ? 10 from 15 ? 9 from 

15 ? 8 from 15 ? 3 from 15? 12from 15? 2from 15 ? 13 
from 15 1 14 from 15? 7 from 15? 5 from 15? 6 from 
J5? 11 from 15? 

21. 6 from 1^ leave how many? 5 from 17? 7 from 
17 ? 4 from 17 ? 8 from 17 ? 9 from 17 ? 3 from 17 ? 2 
from 17 ? 11 from 17 ? 10 from 17 ? 12 from 17 ? 

22. 16 men were in a boat. Th^ boat upset and 12 
were drowned. How many were left ? 12 from 16 leave 
how many ? 5 from 16 ? 4 from 16 ? 3 from 16? 7 from 

16 ? 8 from 16 ? 13 from 16 ? 15 from 16 ? 9 from 16 ? 
10froml6?6froml6? 

23. 5 from 13 leave how many ? 4 from 13 ? 10 from 
13? 7 from 13? 9 from 13 t 12 from 13? 8 from 13? 9 
from 13? 11 from 13? 

24. 8 from 14 leave how many? 6 from 14? 4 from 
14? 10 from 14? 7 from 14? 2 from 14 1 lattwssLWN 
1 1 from 14 ? 3 from 14 ? 6 froiti 141 ft feom\4\ 
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95. ^ from 19 l^re hbw many 7 7 from 18 f 8 A*om 
18? lOfi^m M? Ofromie? 6 from 18? 4 from 1813 
IW>m 18 ? 2 from 18 ? 11 from 18 1 12 from 18 ? 13from 
18? Ufrom 18? l&froml8? H from 18? 

26. 7 from 19 leave how many ^ 8 from 19 ? 6 from 19 ? 
Sfrom 19? 4 from 19? 3 from 19? 2 from 19? 9 from 
19? 10 from 19? 11 from 19? 12 from 19? 13 from 19? 
t4froml9?l&froml9? 

27. Repeat the 

SUBTRACTIOlf TABLB. 
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28. 2 from 9 are howmaay? 2froni 19? 9 fromSOt 2 
from 39 ? 2 from 49 ? 2 from 69 ? 2 from 69 ? 2 from 79 1 
2 from 89 ? 2from 99 ? 2 from 109 ! 

[Let the teacher here take 3 from 9, 3 from 19, and so on, until hfi has gone 
through ail the combinations, that can be made in this way, in the same manner 
as directed in Addition, §vii.] <■ 

29. 4 from 7 leave how many ? 4 from 17? 4 from 27? 

4 from 37? 4 from 67? 4 from 87? 4 from 47? 4 from 
67? 4 from 77? 4 from 97? 4 from 107? 

30. 8 from 16 leave how many? 8 from 26? 8 from 
.36? 8 from 46? 8 from 66? 8 from 66? 8 from 76? 8 
from 86? 8 &om 96 ? 8 from 106? 

31.7 from 16 leave how many ? 7 from 26? 7irom 36 ? 
7 from 45 ? 7 from 66 ? 7 from 66 ? 7 from 86 ? 7 from 
95? 7 from 106? , 

32. 9 from 9 leave how many ? 9 from 19 ? 9 from 29? 
9 from 39 ? 9 from 49 ? 9 from 69 ? ^ from 69 ? 9 from 
79? 9 from 89 ? 9 from 109 ? 

33. 6 from 16 leave how many ? 6 from 26 ? 6 from 46 ? 
6 from 36? 6 from 66) 6 from 66 ? 6 from 75 ? 6 from 
86 ? 6 from 95 ? 6 from 106? 

34. 6 from 7 leave how many ? 6 from 6 ? 6 from 9 ? 

5 from 8 ? 6 from 1 1 ? 5 from 10 ? 6 from 12 ? 



§ XXf. 1. Write the following numbers on your 
slate, take away, or subtract the lower one from the up- 
per, and set down the difference in figures. 

7 8 6 5 8 9 4 5 7 9 8 5 
3 5S34 7 325664 

2. Take an example of some higher orders. 

. • 90 80 60 40 70 50 30 90 200 500 600 \ 
30 70 30 J30 50 20 10 60 100 900 300 

800 3000 8000 90000 400000 7000000^0000000 
500 1000 6000 70000 200000 6000000 40000000 

3. Take an example where several significant figures 
are used. 

20800 38009 570308 60805 47023 580321469 
10400 21003 140205 30201 2101di 210110357 
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10400 17006 

9^ 
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Hence, it is eTident, that, in finding the differences of 
numberst vnits of the same orders must be taken from 
each other^ and their differences put in the places of the 
orders employed. 

(TbepapilslionMbe tauffht to explain operations in Subtraction by repeating 
iheproeesB aloud as in AdaUioit] 

16. Here are some further examples. 

93570934 76583434 56249879 45987688 5795786314 
82350113 14372312 33126663 32744352 2133332202 



29763093 67896789 23232323 78978978 592800394267 
12341011 18341234 12111211 23562467 220000013002 

The pupil will pbsenre, that it maitors not on whiehnde he be. 
^UOM to perform the above ezamplee. He will find ii best^^however, 
to accustom himself to commence on the right, as this will be nc. 
ce$»ary in most of the examples, which follow. Neither is it of any 
consequence how the given numben are set down, nor which is 
written uppennoat, if nnits are always taken from units, tens iron) 
tens, &c. But the mode whieh we have used above, is altogether 
the most convenient ; vis.i to place the larger nnmker abo^e the 
other, in such a manner that the game &rders may stand under each 
others that is, units under units, tens under tens, d&c« 

We must caution the pupil against subtracting units oi' 
different or Jer^ from one another, since tens from 9 
hundreds are neither 3 tens nor 3 hundreds. But 6 tens 
from tens are 3 tens, and 6 hundreds from 9 hundreds 
are 3 hundreds. * 

19. A man, having 26 acres of land, sold 9. How many liad he 
lea? 26 

9 units cannot be taken from 6 units. 9 

17 Anf. 
But 9 units can be taken from 26 units,iind the remainder is 17. 

20. A merohant had 53 yards of cloth, and sold 16 yards ; how 
many had he left.? 53 

6 units cannot be taken from 3 units. But C 16 
units may be taken from 53 units, leaving 47 — • ' 
units, or 4 tens and 7 uniis. From this, take the 37 Ans. 
1 ten, and there remain 3 tens, and 7 units,, or 37. 
/ 21, Let the following examples be performed in this way. 
73 91 34 76 321 465 317 645 239 
34 63 15 68 113 219 222 173 164 



38 39 
1543 2187 58632 32984 53890 3124 
1213 1234 13472 15763 41763 1216/ 
We might perform all examples in SdbtraQtion in tlius manner ; 
bat aa eagier method is the following. 
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22. In a cistern there w«re 73 gallons of wrater, and 25 wore iieed 
out. How many wero I^ ? 

Instead of proceedingr as before, I fint separate the 73, which is 
7 tens and 3 units, into 6 tens, and 1 ten and 3 units ; or 6 tens and 
13 units, thus, CO 4- 13 = 73 

I then separate the -25 into 2 tens, and 5 20^ -f" 5 =3 25 
units, thus, — .. -i^ 

Then 5 unite fVom 13 nnits, leave 8 units ; , 40 -f 8 == 48 
and 2 tens from 6 tens, leave 4 tens. The answer therefore is 4 tens 
and 8 units, or 48. 

This process is nothing more than taking one of the tens, an^ 
writing it with the units, for the sake of convenience. This is 
called BORROWING, and is the reverse of carrying in Addition. 

23. The United States declared themselves independent on the 
4th of July, 1776. How many years from tliat time, to the 4th of 
July, 1829 ? 

Here, the tens in the less nujnber are more than those of the 
greater. Wc must, therefore, borrow one of the Imndrods. Sepa- 
eating then as*before, we have 1000+700-1-120 *f 9=1829 
And, MOOO-h7004- 704-6=1776 

Tlierefore, the answer is 0-f- 0+ 50+3= 53 years. 

. Now, thia process may be performed in the mindf without any 
actual Beparation of the parts. For, we see, titai the figure from , 
tohieh we borrow, becomoe one UsSf and;, thenmnber to which tee 
unite what we borrowed, becomes 10 greater fkeeauJte it ie^if a lower 
order* 

24. A man raised 763 bushels of wheat, one year, and 851, i^c 
next. How much more did he raise the second yoar than the 
first? 851 

Ilore, we hicrease the 1 unit by 10, mak. 763 
ing it 11 units, from which we subtract the ~^— 
3 units, leaving 8. We then diminish the 5 88 Aii$» 
<xsns by 1 Xen, leating 4 tens. But we cannot take 6 tens from tliib-. 
Therefore, we borrow again in like manner. ' 

In the same manner, perform Uie following. 

25. From a garrison containing 9,563 mQn, there were sent away 
2,764. How many were left? - ulns. 6,769 

26. In 1,800 there were 903 ^st-offioes in the United States, and 
in 1,828 there were 7,530. How much had their number increas* 
ed. ' Ane. 6,627 

27. During tlie whole American revolution, the continental troops 
employed were 231,971, nAd the militia 56,163. How many more 
continental troops, than militia ? iiiw. 175,808 

You have now been learning to perform SoBraAcriON. Then, 

SUBTHACTIOW IS riMIMNO TUU PWFEaBNGB BETWEEN TWO KUMBER8. 

Of course, itieex^ily the reveree of Addition, . 
The DirFERENCK fou.no is calucd the REMAINDER, 
The nuiibee« bubteactbd, n cajlleo TifB SUBTRAHEND, 
The number, from wuicix the subtraction n ttki>T.^ v& ^ia^ui;:^ 

THE MINUEND. 
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•— between two numbers^ signifies that the latter is to 

be subtracted from the former ; thus, 6 — ^2=3 signifies 

that 6 less 2 equals 3. This sign is called minus, which 

is a Latin word meaning less. 

From th« proceding examplos^ tve derive the following rale. 
Plage thk suBTaAHEiiD undbe the minuend, so that the same 

ORDERS MAY STAND UNDER EACH OTHER. Bb«N AT THE RIOHT, AND 
TAKE EACH FIGURE IN THE SUBTRAHEND PROM THE ONE ABOVE IT. If 
THE FIGURE IN THE MINUEND BE TOO SMALL, INCREASE fP BY 10, AND 
DIMINISH THE NEXT HIGHER ORDER OF THE MINUEND BY 1. 



§ XXII. 1. A man bought r fSirm for 7,608 dollars, and being 
in want of money, sold it for 6,139 dollars. What did he lose ? 

7000-f500-t-90-f 18 7608 

6000+100+30+ 9 6139 



1000+400+60+ 9l 1469 Ans, 

Here, we are obliged to borrow in the units place. But there arc 
no tens in the upper number. Now, as we must borrow a ten, and 
there are no tons to take it firom, we must take it from the hundreds. 
We have separated the orders, to show how this is done. -We take 
1 hundred from the 6 hundreds, tearing 5 hundreds. This 1 hun^ 
died contains ten tens, of whieh we borrow ons ten, and set down 
the remaining nine tene in the tens^ place. We then subtract each 
order of the u>wer separately. It is plain that, without separating 
the orders, we should have obtained the same answer, if alter bor- 
rowing, we had called the 6 hundreds, 5 hundreds, and the tens, 
9 tens. 

2. A man owns stock in a bank, to the amount of 5,003 dollars, 
Init the bank failing, he sold it for 1^,3^ dollars. What did he lose ? 

4000+900+90+13 5003 

1000+900+^0+ 8 1328 

3000+600+70+ 5 3675 4n9, 

The result is here, evidently the same as it would have been, if, 
after borrowing, we had called the 5 thousands, 4 thousands, and the 
hundreds and the tens, 9 hundreds and 9 tens. 

3. A man, having 60,000 dollars, lent 13,846. How many had 
he left? Jrtff. 1^46,154. 

4. In a storm, the crew of a vessel were obliged to throw overboard 
^oods to the amount of £69,893. The whole cargo was worth 
^200,000. How much wajileft ? An». (130,107. 

5. A man had g30,000 of which he invested g7,600 in bank 
stock. How much was left ? Ans. $22,400. 

6. A person owed $9,000.00 and pud $6,872.32. How much 
did he tlien owe ? Ans, |2,127.68. 

7. Take 936,859 from 3,000,331 I 9. Take 87,964,821 Jrom 230,449,000 
=>. " 72,860,993 " 230,470,000 | 10. « 230,112,780 " 1,276,003,000 
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Hence, If actpheror cyphers occur where trie RVLSREauiREs 

A FIGURE OF THE MINUEND TO BE DmiNISHCD, CALL EACni CfPHfiR A 9, 
ANI^DIlflNISH THE NEXT dlGNIFCANT FIGURE BT 1. 

EXAMPLES TPOH PR ACTICE. 

11. A person had property to the amount of {$62,007, of which 
he lost by a fire, ^2,148. What had he lef^ ? Am, |49,859. 

1^. A Wine merchant bought 721 pipes of wine for 2^0,846 and 
sold 543 pipes for 86,049 dollars. How many pipes has he left, and 
what are they worth to him ? Ans, 178 pipes — worth to him 9^,797. 

13. From 200,000 take 99,9^9. Ans. 100,001. 

14. From 100,000 take 55,555. An«. 44,445. 

15. From 360,418 takp 293,752. Ana, 66,666. 
^16. From 54,026 take 9,254. Ana, 44,772, 

After borrotoing, the rule in most Arithmetics requires to increase 
the next figure of the subtrahendf instead of diminishing the next 
figure of the minuend, by 1. The effisct upon the answer iirthe same 
m both cases. We have given that which is simplest in principle, 
and easiest in practiee. We will illustrate the other method, how- 
ever, by an example, and leave the student to choose for hunself. 

From 39 

Take 16 

16 Ana. 
Here we borrow^ and, by our rule, must diminish the 3 tens by 1 
ten, leaving 2^ tens. F^rom this, we take the 1 ten, and the remain, 
der is 1 tep* 

The other rule does not diminish the 3 tens, but increases the 1 ten, 
by 1 ten ; making 2 tens.* This taken from 3 tens, leaves 1 ten 
remainder, as t^efore. 

A E B 



I 



CD T 

We have here two lines, marked, A B, and C D. If 
we should take from A B, a portion equal to C D^ (viz, 
A E) there would remain E B. 

Then A B may be called a minuend, C D, a subtrahend, 
and E B, the remainder. \. 

If to CD, I should add a portion (P F) equal to the 
remainder £ B, tW whole, C F, would be just as long as 
the remahideT A B. H^nce, to prove 8ubtraction, 

I. Add the remainder and the bubtrahend. Their sum ought 

TO EQUAL THE MINUEND. ' . 

Also, if from the minuend, A B, I take the remainder, 
E B, a portion, A E, will be left, just as long as the sub- 
trahend, C D. Hence, to prove Subtraction, 

II. TaKK tar REMAINSER 9R09I TIIS MINUEND. I^EIE DIFFERENCE 
OUQHT TO BE EQUAL TO THC 8UBTBAHE.ND. 
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bxampi.es for practice* 

91. Take ond from one million. 

22. A man hmnng $36SS0 lays out 1168.99. What has he left ? 
33. In Boston, in l,810t there were 33,350 inhabitanto, and in 
1,830, 43,378. What was the increase in 10 jrears ? 

24. In 1,820, in Boston there were 43,278 inhabitants, and in 
New- York 123,706. What was the difference in numbers 7 

25. A man*s income is £2,963.47 and he spends |^1,&96.89.' 
W hat docsiie sare ? 

26. A gentleman bought a house and garden for #12,963.31. The 
lionse alone was worth |10,876.69. What was the garden worth, 
and' what was the house worth, more than the^ garden ? 

97. T.800 — 4,390 | 29. 334,657 — 211,761 « 
28. 40,809 — 13,963 I 30. 289.367 — 189,367 

31. 573,842—473,841 

32. 27,635,231 ,594,333 — 1,999,998,764 



OBSERVAttONS 0)f HVfitRACtlOfl fOli ADVAKCED PUPltS. 

( XXIIt. The pi4>il will perceive that Subtraction is a process 
oxactbr the reverte of Addition, For, as Addition teaches to bring 
seTeral numbers together into one 9um, so Subtraction teaches to 
separate a oingU number into Uoo qtkere. He will also see that it is 
not only reverse in prindpU, but also in all its practical operations. 
For, wnile, in Addition, we often carry wmething forward to the 
next higher order ; in Subtraction, we take haek, or boiroto, from 
that oratT, Hence, also, it will be evident, that, in performing an 
operation, in which it is necessary to borrow, we must always Mgin 
on the right. For, ia borrowing, we take a unit from the next higher 
order. Therefore, we must proceed from right to left, and of course 
ben'n at the right hand. 

Pho order of writing, prescribed by the rule, is only adopted for 
conyenience. It brings the indiyidual figures between which the 
subtra<;tioAs are to take place, near each other. Which number 
should Btand uppermost, is a matter of indifference. The arrange- 
ment, prescribed by the rule is the one, usually Mopted. 

Besides the modes of proof given in the last section. Subtraction 
may be proved by casting out 98. As the RemiMuder and Sub. 
trahend, added together, are equal to the minuend, the rule is the 
Rame, in principle, with that for proof of Addition. The excess of 
9s in the Minuend, ought to equal the excess, obtained from the 
Remainder and Subtj-ahend. Hence, to prove Subtraction, 

I. Cast out the 9s FaoM the reuaindbe and euBTXAHEND, anp 

SET down the EXCESSEBOPPOSItE. 

II. Cast out the 9s from these 'exces8e&, and place hie result- 

INO EXCESS OPPOSITE THE UINUBffD. 

III. Cast out tbb 9s from the miituend, and, if the (wbeation 

HAS BEEN correctly P^EFOBMED, TH^ B2ECB8S yflLL AOBEB Wim T0AT 
LAST FOUND, 
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DIVISION. 

9IENTAI. EXERCISES/ 

§ XXIV. 1. A boy divided 4 apples equally between 
2 of his companions. How many did he give each ? If 
you divide 4 into 2 equal parts, how many will there be 
in each part ? 

2. A gentleman bought 6 little books for 2 of his chil- 
dren. How many did he give each? If you divide 6 into 
2 equal parts, how many will there be in each part ? 

3. A boy, having 12 peaches, divided them equally 
among 3 of his companions. How many did he give 
each? If you divide 12 into 3 eqiiaF parts, how many 
will there be in each part ? 

4. A man placed 16 sacks of grain in 4 equal heaps. 
How many sacks in each heap ? If you dif ide 16 into 4 
equal parts, how many will there be in each part ? 

5. Greorge arranged 18 marbles in 3 equal rows. How 
many marbles in each row ? If you divide 18 into 3 equal 
parts, how many will there be in each part ? 

6. Lucy put 24 pins on a square pin-cushion, so diat 
there was an equal number on each side. How many 
pins on each side? If you divide 24 into 4 equal parts, 
how" many will there be in each part ? 

i, George made a five cornered figure with 30 pencils, 
putting an equal number of pencils on each side of the 
figure. How many pencils on each side ? If you divide 
30 into 5 equal parts, how many will there be in each 
part? 

8. In a window there are 35 panes of glass in 7 rowe^. 
How many panes in each row ? If you divide 35 into 7 
equal parts, how many will there be in each pari ? 

9. A man put 36 logs in 6 equal piles. How many 
logs in each pile ? If you divide 36 into 6 equal parts, 
how many will tliere he in tsach part ? 

10. 5 boys found a purse containing 25 silver dollar^:, 
and agreed to sharo the money equally. Ho%v many 
dollars had each l>oy? l£ you divide 25 into 5 equal 
parts, how many will tjiere be in each part ? 

11. 20 boys chose sides to play ball. There were 2 
3ides. How many on a side? If you divide 20 into 2 
equal parts, how many will there be in each part ? 
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12. If you travel 7 miles an |iour, how many hours 
will it take you to travel 42 miles ? If you divide 42 into 
7 equal parts, how many will there be in each part ? 

13. If you divide 24 into 6 equal parts, how many will 
there be in each part ? How many, if you divide 18 ? 
How many, if 36 ? If 42 ? If 48 ? If 54 ? If 60 ? 

H. If you divide 14 into 7 equal parts, how many in 
each part ? How many, if you divide 21 ? How many, 
if 28? If 35? If 42? If 49? If 63? If 56? 

15. If you divide 64 into 8 equal parts, hoAV many in 
each part? If 32? If 16? If 24? If 40? If 48? If 72? 
If 56? 

16. If you divide 33 into 11 equal parts, how many in 
each part ? How many, if 66 ? How many, if 99 ? If 22 ? 
If 44? If 55? If 77? If 88? 

17. If yoa divide 48 into 12«qual parts, how many in 
each part? If 24? If 96? If 108? If 72? If 84? If 36? 
If 60? 

18. A man having 8 oxen, yoked them in pairs. How 
many pairs had he ? How many twos in S ? 

19. A boy having 12 oranges, found he could ^ve 3 
to each of his companions. How many companions had 
he ? How many threes in 12 ? * . 

20. A man divided 15 cents among his children, giving 
them 5 cents apiece. How many children had he ? How 
many JJrcs in 15 ? 

21. A me^rchant had 18 tea-cups, and he told his cterk 
to place them in piles of 6 cups each. How many piles 
were there? How many sixeis in 18? 

22. I wish to divide 16 boys into classes of 4 boys 
each. How many classes can I have ? How many fours 
in 16? 

23. If a hundred dollars gain 6 dollars interest in 1 
year, in how many years will it gain 4S dollars ? How 
many Bs in 48 ? 

24. How many times 3 in 9? In 6 ? In 12? In 36 ? In 
33? In 27? In24? In 15? In 18? 

. 25. How many times 5 in 25? in 35? In 45? In 55? In 
10 ? In 1 5 ? In 20 ? In 30 ? In 40 ? In 50 ? In 60 ? 

26. H"DW many times 4 in 8? In 32? In 16? In 24? In 
40?In36?ln44?in48?In52? 

27. Repeat the 
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28. 3 boys had 15 cents apiece, and they agreed to di- 
vide the whole among 5 poor persons. How many cents 
did they give each ? 

29. 9 boys had 12 marbles apiece, and they put them 
into 3 equal parcels. How many were in each place ? 

30. A man bought 5 yards of cloth at 12 shillings a 
yard. How many dollars did it come to, allowing 6 shil- 
lings to a dollar ? 

31. A man bought 4 loads of wood, at 3 shillings a load. 
How many dollars did it come to ? 

32. How many times 3, in 6 times 2 ? in 9 times 2 ? 
in 7 times 12? 

33. How many times 7, in 3 times 14? in 2 times 21 ? 

34. How many times 2, in 3 times 8 ? in 7 times 4 ? in 
OtimesO? 

35. 18 twos are how many 3s. ? how many 4s. ? how 
many 9s. ? 

36. 12 threes are how many 9s. ? how many Gs. T how 

48.? .' 

37. . 16/owr5 are how many 8s.? how many 32s. ? how 
many 2s. ? 

38. 10 threes are how many 5s. ? how many 15s. ? how 
many 6s. ? 

39. 8 nines are how many 3s. t how many 4s. ? how 
many 12s. ? 

40. 6 fives are how many 15s. ? how many lOs.? how 
many 3s. ? 

41. 4 nines are how many 12s. ? how many 2s. ? how 
many 3s. ? 

42. 9 tens are how many 5s. ? how many ds. ? how 
many 6s. ? 

43. 3 sixteensBLTe how many 4s. ? how many 12s. ? how 
many 8s. ? 



$ XXV. The learner wiU obserye that, in the last section, the 
examples have required him either, 

I. To nPAEATB A NCMVaa UfTO SEYEEAL EQUAL PAETS, Of 

II. To FIND HOW OFTEN ONE NUMBER IS* CONTAINED ^N ANOTHER. 

The following examples are illustrations of these two operations. 
The same numbers are employed in both. 
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i. A man had 12 acres of land, which ho wished to fence off into 
4 equal lots. How many acres might he 'have in each lot ? 

12 

First, take Qne acre for each lot. This will make 4 acres. — - 
Subtract the 4 from 12, imd 8 acres are left. Then take one 8 
more acre for each, making^ 4 more, and subtract as before. 4 4 
are left. Take 1 acre for each again, making 4 more, sub- . •— 
tract again; and nothing is left. We have now distrUmted 4 
all the land into 4 equal lots. 4 


This we did, by taking one acre, for each lot, 3 times soocessivel^. 
But one acre, taken /Ar«tf times is 3 acfes. Therefore, each lot will 
contain 3 acres. 

II. A man had 12 acres of land, which he wished to divide iHtb 
lots of 4 acres each. How many lots had he ? 

12 
First, take 4 acres for one lot, and 8 are left. 4 

"s 

Then, 4 acres for another, and 4 are left. 4 

Then, 4 acres for another* and nothing is left. 4 

4 



We have now taken all the lots of 4 acres, which it is possible to 
take from 12 acres, and nt)thing is left. On looking back, we see 
that we have taken 4 acres away 3 times. Therefore Uiere are 3 lots. 

FronL these illustrations, we see, that, in both these 

cdses^ the practical operation is the same ; and consists, 

simply, in finding how often one number is contained in 

another. 

We see, moreover, that, we may find how often one number is ant' 
tairied in another, by repeated Sttbtraction. This however, would 
be, often, a long and tedious process. If, fi>r instance, it were re- 
quired to find how often 3 was contained in 3,729, we should be 
obliged to subtract 3, one thousand, two hundred and forty three 
times, in order to obtain the answer. For this reason, a shorter 
method has been contrived, called Division. Then, 

DIVISION IS ▲ CONCISE METHOD OP FBRFORMINO MANY SUBTRAC- 
TIONS OF THE SAMS NUMBER. Ofcouj^i it is exoctly the reraerse of 
Multiplication, 

You see that two, numbers are always given ; one to be 
repeatedly subtracted : and another, from which the re* 
peated subtractions are to be made : or, in other wordlS, 
one to divide by, and another, to be divided. 
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TSI NUMBtB* GPTKlTt TO DITIDS BT, W CALLBJ) THB D| VISOR. 

Tbs mnaiBt omirt «o m imvidbd,^ i« cailsd thb DIVIDEND. 

The bjuult, obtained bt mvisioN, is caixed the QUOTIENT. 

-4- between two numbers'^ signifies that the former is 
to he Avoided hy the latter. Thus 8-7-4== 2 eignifies that 
8 divided by 4, equals 2. 

Bat this sign ib not often used. The most proper mode of iiidica^ 
ting Division, is; to toriU the DivisoTt ipifnediatdv under the Divi- 
dend, with a line between them. As the whole £vidend ought to be 
divided^ in order to render the Diyision complete, if there be any 
thing left, we must write it over the Dioieor, and annex it to the 
(Quotient ; thereby indicating the Division of this part ^ because it can. 
not be actually |ier/orm«</. Thus 23-i-7 is written ^' or the Divi. 
BMNi is performed thus 2^, This will be treated of more tally, 
hereafter. 

la Subtracticm, we have seen, that the difference, left, after taking 
the Subtrahend ftoBa the Minnend^ is called the Remainder^ So, 
likewise, in Division, which is a concise Subtraction,, if there be 
any thing left, after taking awa^ the Divisor as often as possible, 
it receives the same name. This dzcess most, of course, be less 
than the Divisor ; for, were it not, the Divisor might be taken away 
again ; which would be impossible^ wm» the Division 'completely 
performed. Then, 

The excess bometiices left, aftee performbto Division, is cali^ 
ED the remainder, which must always he less than the Divisor. 

Note. It wQl be seen, th&t, the Divispm cannot be cdti^dered complete^ un- 
til the Hemdin^ is annexed to the quotUnt^f us expiaitted above. 

In order to understand dlvisiofi, we must observe, that, as the 
quotient shows, of how many times the divisor, the dividend con- 
sists, th^ quotient multiplied into the divisor will equal the dividend. 

The Dividend, therefore, corresponds to the Product, 
in Multiplication ; and the Divisor and Quotient, to the 
two factors. This gives us a new definition. 

Division is nNDmoA FAcrcm, which, multiplied ey.thb Divisob, 

WILL PRODUCE the DIVIDEND. 

BXAUPiES. 

1. A man bought 3 bkrrels of cider for 9 dollars. What did he 
give a bairel ? 

Set down the dividend, 9, with the divisor, 3, on the left of it, anci 
a line between ; thus. Then, think what number you 3) 9 (3 
must multiply the divisor, 3, by, to produce the dividend, 9 
9. This is 3, which place on the right ef the dividend, — > ; 
for a quotient. Multiply the divisor by it, and place the 

product, 9, under the dividend, 9. Subtract it from the dividend, 
and nothing remains. Therefore 3 is the ansv/er. In like manner 
perform the ifoilowing. 
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2. A farmer paid 16 dollars f)r ploaghs, giving 8 doUan H^iece. 
How many ploughs did he buy ? 

3. If you can trave} 40 miles in 8 hours, how tea can youtraTel ux 
1 hour ? • 

4. Whh 63 dollars, how many yards of cloth can you bay at 7 
dollars a yard ? 

5 One man is 24 days performing a. piece of work. How long 
would 4 men be about it ? 

6. Divide 18 by 6 DiTide 38 by 7 

"16 ♦• B «• 33 " 3 

" 25 *• 5 »* . 45 *• 9 

If the dividends in the last example were to have each a cypher 
on .the right, it is plain, we should have the same answers, with a 
cypher on the right of each. 

7. Divide 180 by 6 Divide 280 by 7 

" 160 •* '8 •* 330 " 3 

•« ' .250 «' 5 •* 450 " 9 

8. Examples of dividends with cyphers on the right. 
Divide 8,000. by 4 Divide 35,000 by 5 

*« 6,600 *» '6^ *• 64,000 " 8 

«♦ 4,800 "8 «* 56,000 " 7 

It is plain, however, that if the dividend consist of ma- 
ny significant figures, we cannot find the quotient in this 
manner. But, as in Multiplication, we multiplied each 
order separately, so, in division, we may divide each or- 
der separately <, and unite the several results. Thus, 

9. A man travelled 369 miles, at the/rate of Smiles an hour. How 
many hours was he travelling ? 369 consists.of 300-f 60+9. 

Divide 300 by 3 Quotient 100 

*' 60 " 3 . «* 20 

9 • ** 3 ■ " 3 

Unite the results - - - 123 True Quo'nt. 

3) 369 (123 The same isthus performed, with. 3) 369 (100 
3 out separating the orders. The 300 20 

quotieht is found for each order, and 3 

6 then multiplied by the divisor, and 69 -— 

6 subtracted from th6 dividend. On 60 123 

the right, -cyphers are annexed to — — 

9 the quotients and products, to show 9 

9 their real value. And, on the left, 9 

._ these cyphers are rejected, as unne- ?^»— 

cessary in the operation. The quotient figures are likewise y^ ritten, 
one after another, in the order of their values, instead of separately. 
In subtracting, also, instead of bringing down all the figures of the 
dividend, which remain, we bring down only .that, which is next to 
be divided. . 

Of course, if any order of the dividend is a cypher y the 
divisor is contained in it, no times, and a cypher must 

10* ^ 
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be placed in the quotient^ so that tlie quotient figures, to 
the left of it, may stand in their proper places. 

10. A man paid 803 dollars for land, at 2 dollars an acre. How 
aanj acres did he. bay 7 An$, 401. 

11. I bay floor .to the amount of 884 dollars, giTing 4 dollars a 
barrel. How many barrels do I bay ? Am, 221. 

12. Divide 777 by 7 Divide 6,642 by 2 . 

" 606 «» 3 " 6,006 ** 6 

" 936 •» 3 " 9,999 *♦ 9 

«« 482 " 2 " 3,906 •* 3 

(Thus fiu* each order has been divisible by the divisor, without any remain 
der. The pupil should recite the process of division, in these and the foUowii^ 
eismples, aloud, -giving the names of the several orders, in successitm.] 

In the preceding examples, it is unimportant on tohich 9ide wt he- 
gin to divide, if the quotient figures are correctly arranged. Here, 
after, we shsLll see, that it will be. necessary to begin on the left. It 
may happen that the figures of some of the orders will leave a rc- 
mauder, when divided. For example, 

13. At 9'^.00, a box, how many boxes of ^(anges can I buy for 
J72.00? 4)72(18 

Here the ^gure in the bighest order is 7. 4 is in 7, 4 
only once. Therefore, 1 is the greatest quotient figure — 
I can obtain for that order. Xhere is a remainder of 3. 3^ 
I join this 3 (tens,) that is, 30 units, to the 2 units, mak. 32- 
ing 32 units, and divide both together. 4 is in 32, 8 — 
tim^. Therefore 16 is. the answer. 

14. In 3,134 pints, how many quairts ? Ans, 1,567. 

15. In 9,836 gills, how many pints ? <4 gills make a pint.) 

ilns. 2,459. 
IG. In 9,872. lbs. of cheese, how many cheeses of 8 pounds each I 

An8, 1,234. 
^Xl, I put 816 lbs. of butter in boxes of 6 lbs. each. How many 
boxes are there ? ^ • iifi«. 136. 

18. In 783,954 barley-corns, ho'w many inches 7 (3 barley-corns 
make 1 inch.) ^ An8. 261,318. 

19. At 7 dollars a barrel, how many barrels of flour can I buy for 
525doll|i. ? ^ 

20. A merchant sold 7 cwt. of rice for 9^2.75. What was that 
a cixrt t 

21.bivide 125 by 5. 3,375 by 9. S,274 by 9. 83^136 by 6. 

Hence, when there is a remainder left, vn dividing- 
any order , , consider it as so many ie7is of the next lower 
order, to which prefix it, and divide the whole together. 
This is the opposite ot carrying, and may be called 
carrying downwjards. 

If it should happen, that any order of the dividend is 
too small to contain the divisor, a cypher miist be placed « 
ia the quotient, for that order; and the order itself mu?t 
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be treated exactly like a remainder, in the preceding ca- 
ses : that is^ it must becmsidered as so many tens (^ the 
next lower order^And prefixed accordingly. 

In ca&d it should be the highest order, we must divide 
the first two figures of the dividend^ in order to obtain 
the first quotient figute. 

S3. In 136 quarts, how many galHknsJ Ans, 34. . 

23. 1^.216 pints, how many quarts ? Ans,. 108. 

24. In 824 quarts,, how many pecks ? Arts, 103. 

25. In 8,412 quarters, how many cwt. T An9, 2,103. 

The process will be shorter, if, instead of writing down 
each product in or<Jer to subtract it, we perform the sub- 
traction in the mind : and if, when there is a remainder 
after dividing, any order, we prefix it, as directed abo%'e, 
to the next lower order, without writings it down. ThuF, 

26. In 48 pecks, how many bushels? ' 4 | 4S 

.12 Quotient. 

We must divide by 4. 4 is contained in 4, 1 time, and in 8, 2 
times. In thU case we may set the quotient immediately under the 
dividend, 

27.. In 56 pecks, how many bushels ? Ans. 14. 



28. Divide 7,984 hj 4. 

29. " 8,763 " 3. 

30. " 91,888 •* 8. 

31. " 47,332 "4. 



32. Divide 66,672 by 9. 

33. " 33,222 " 6. 

34. " 882,924 ** 6. 

35. ' •• 9,999,333 " 9. 

This kind of mentat Division is calledSnom Division. 

When, each product is actually written down and sub- 
tracted, the process is called Long Division. Short 
Division is commonly employed, when the Divisor is 
less than 12. 

. Thus far every divisor has been a single figure, and the following 
is the pzpcess of Division, Short />ioisMm being employed. 

I. Place the Divitoa at tbe left of the Divid'end. 

II. BeqW at the liEFT, DIVIDE EACH dilDEa OF THE DlVIDCND SV 

THE Divisor, and write the re8U|.t in its frofer flace in the 
Quotient. 
III. If for any order of the Dividend, a significant Quotient 

figure cannot be obtained, write a CTJBHKR IN THE QUOTIENT ; AND 
if ANY THING REMAINS AFTEll DIVIDING ^ANY QRDEB, PREFIX IT TO THE 
NEXT LOWER ORDER. ' , 

EXAMPLES FOB. PRACTICE. 

36. Divide 18,945 by 5. Jlns. 3,789. 

37. Divide 14,756 by 7. -4n». 2,l08. 
38. . Divide 27,954 by 9. *^qs. 3, 106. 
39; Divide 108,423 lyr 9. Ans^ 12,047. 
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40. Divide S59»362 by 6. itiu. 43,227. 

41. DiTide 271,835 by 5. Ans. 54,367. 

42. DiTide 409,876,960 by 5. Ana. 81,975,392. 

43. Divide 290,874,224 by 8. Ant. 36,359,27^. 

44. Divide 321,942,201 by 3. Aug. 107,314,067. 

45. Divide 225,631,832 by 4. iiiM. 56,407. 958. 

46. Divide 200,000,000,007 by 9. 800,000,202 by 6. 400,001,000 
by 8. 372.984 by 4. .361,0^0.707 by 7. 18,325,429,002 by 2. 
987,654,321,005 by 5. 



MENTAL EXERCISES. 

^ XX.VI. 1. George haid a top, but by accident he 
«plit it inio 2 equal parts. What part of the whole top 
would one of those pieces be called ? Ans. One half. 

Then if any things or number, be divided into 2 equai^ 

parts, each of those parts is called ove halt of that 

thing', 

Wc have no single character to express a half. We therefore 

employ a different mode of Notation, from that used for whole nam* 

« bers. As there is one thing divided, and this one thing i* divided 

into two parts ; ire take a- 1^ to signify the one thing, and write a 2 

under it, to signify that it divided into two paris ; thus, i* 

2. How many halves niake a whole oiie ? Ans. Two 
halves, written f.. 

3. A man divided an acre of ground into 3 equal parts. 
What part of the whole acre was one of the portions ? 
Ans. One third. What part w^re 2 of the portions ? 

Ans. Two THIRDS. 

Theii if a thing or number be divided into three equal 
parts, one of those parts is called one third, and two of 
those parts two thirds. • 

To write one third w6\ake a 1, hecd:u8e there is one thing divided, 

and write ^ 3 under it, because the one thing ia divided into 3 

equal parts. Thus one third is^written i. Two thirds are twice as 

. much as one third t we therefore take a 2, instead of a 1> and write a 

3 under it ; thus, ?. 

Or, it is plain, that if 2 things be divided into 3 e^ual parts, each 
part will be twice as great as if onlv one thing were divided. Now, 
if I thing be divided into 3 equal p>'rt8, each part will contain one 
third of that thing. Of course, if 2 things be divided, each part will 
contain two third?. In order, therefore, to write two. thirds, we 
take a 2, because 2 things are supposed to be divided, and write un. 
der it a 3, because the 2 things are supposed to be divided into 3 
equal parts. Thus, tuco thirds are written 2- 



Sev. 26. . DIVISION. 105 

4. How many thirds make a whole one 1 Ans, Three 
thirds, written ^. 

5. A man cut a stick, of timber into 4 equal parts. What 
part of the whole stick was one of the pieces? Ans. One 
FjOURTH, or ONE <tuARTER. ' What part were two of 
them ? What part 'were 3 1 Then, if a thing or number, 
be divided, ^c. 

To write one fourth, we take 1, dec. [Let the reasons be given.] 
Then, one fourth ia v>ritten\, two fourths, |, and three fourtii, {. 

"6. How many fourths make a whole one ? How writ- 
ten ? 

7. If a yard of cloth be divided into five equal parts, 
what part of the whole, will one of the portions^Jbe ? An$, 
ONE FIFTH. What part will 2 ? 3 ? 4 ? 

, Then, if a thing or number be divided, 6fC. 

One fifth ia leritten ^i two fifths, f ;. three fiAhs, | ; and four 
fifths, J. 

8. How many fifths make a whole one ? How written T 

9. A box, capable of holding a bushel, is divided by 
partitions into 6 equal parts. What part of a. bushel will 
one of these divisions hold ? What part will 2? 3 ? 4 ? 5 ? 

Then, if a thing or number be divided, dfc. 

One sixth is toriiten ^ ; two ilxthB, } ; three' sij^thf, ^ ', four 
sixths, I; five sixths, {. ^ 

10. How many sixths make a whole one t How writ- 
ten ? 

•11. There are sev^en days in a week. What part of a 
week is 1 day ? What part are 2 days ? 3 days? 4 ? 5 ? 6 ? 
Then, if a thing or number be divided, ofc, 

12. How is one seventh written?. Ans, ^. Why? 
How are two sevenths written ? Why ? Three:*evenths ? 
Why? Four sevenths? Why? Five sevenths ? Why? 
Six sevenths ? Why? 

13. How many sevenths make a whole one? fiow 
written ? 

14. In a mile are 8 furlongs. What part of a mile i** 
one furlong? 2 furlongs ? 3? 4? 5? 6? 7? 

Then, if a thing or number be divided, ^c. 

15. How is one eighth written ? Ans. \. Why? How 
are two eighths written ? Why ? Three eighths? Four 
eighths? Five eighths? Sixeighths? ^even eighths? Why ( 
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16. IIow many eighths make a whole one ? How writ- 
ten ? 

17. In one square yard are 9 square feet. What pait 
of a square yard is a square foot ? 2 square feet ? 3 square 
feet? 4?B?6?7?8? 

Then, if a thing or number be divided, ^c', 

18. How is one ninth written? -Ans. ^^ Why? Two 
ninths ? Three ninths ? Four ninths ? Five ninths ? Six 
ninths? Seven ninths ? Eight ninths ? Why? 

19. How many ninths make a whole one ? How writ- 
ten? 

20. In one cent, are 10 mills. What part of a cent is 
a mill? 2 mills ? 3 mills ? 4? 5? 6? 7? 8? 9? 

21. How is one tenth written ? Ans, ^^, Why ? Two 
tenths ? Three tenths ? Four tenths ? Five tenths ? Six 
tenths ? Seven tenths ? Eight tenths ? Nine tenths? Why? 

22. How many tenths make a whole one ? How writ- 
ten ? 

We have now been learning the Notation, i^that is the manner of 
writing) for part cf numbers, as far as tenths. - It is unnecessary to 
go farther, for, by observing the above, the pupil will be able to 
write, for himself, a • y part, or number of parts of a unit, or any 
single part of a higher number. For he will observe, that two num. 
bers are always employed, with a line between them ; .and that the 
number, from which the nttme of the part is derived, is always writ, 
ten i.elow this line. If, then, he wish^ to take one suoh part of a 
unit, he writes a 1 above the line;- if he wishes to taJie 2 such parts, 
he writes a 2 abave the line ; if 3, he writes a 3 ; it* 4, a 4 ; if 5, a $ ; 
if 723, he writes 723 above the line. Or, if he wishes to take one 
such part ofttbo units ; he writda a 2 above the line ; if of 3, a 3 ; if of 
4, a 4 ; if of 347, he writes 347 above the line. 

SXAMPIxES FOR PRACTICE. 

1. Write six twentieths. Ans. -^, Write one twenti- 
eth of 6. -Ans. /|^. 

Note. We see that the two answers are the same, that~is, that otie twentieth 
(if sis, is equeU to six tioentiet/ts of I. 

2. Write 16 forty sevenths. Aiis. J^. One forty se- 
venth of 15. Ans, J^. 

3. Write 12 twenty sixths. 13 four hundred and fifty 
eighths. 

4. Write 25 eighty fourths. 3 fifty ninths. 2 fortieths, 

PROMISCUOUS EXAMt>LES FOR MENTAL EXERCISE. 

1. What do you understand bjone half of any thin^ ? 4n*. If any 
w/7^, or uunjber be divided, &c. 
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2. What do yon uxiderat&ttd by one twentieth of any thing 7 6 
twentieths ? 
^, What do you underatand by 4 fifths of any thing 7 3 fifths ? 

[The teacher should continue to ask questions similar to these, until the pupil 
answers vrithout hesitation.] . « 

4. 2 is i of what number 7 3 7 4 ? 5 7 6 ? 7 ? 8 7 9 7 10 ? 11 ? 

5. 2 is i of what number 737475767778797 10 711712 7 

6. 2 is i of what number 7 3 7 4 7 5 7 6 7 7 7 8 7 9 7 10 7 11 7 12? 

7. 2 is i of what number 737475767778797 10? 11 7 12 7 

8. 2 of-} of what number 7 3 7 4 7 5 7 6 7 7 7 8 7 9 7 10 7 11 7 12 ? 
S, 1 is I of what number 7 1 is f of what number 7 2 is i of what 

number ? ^ * . 

10. 2 is i of what number 7 2 is f of what number 7 3 is | of what 
number 7 ■ . 

11. 1 is ^ of what number ? 2 is f of what number 1 3 i!s f ofwhat 
numbex 1 

^ 12: 2 is -ij^ of what number 7 4 is ^ ofwhat number 7 6i8 f of what 
number 7 

13. 4 is ) of .what number 7 6 is | of what number 7 12 is f of 
what number 7 

14. 6 is I oir what number 7 9 is } of what number 7 12 is | ofwhat 
number? 

15. 8 is |- of what number? 12 is -J ofwhat number? 16 Is J of 
what numl]«r 7 



§ XXVi;i. Expressions like the above arc called 
Fractions. Then, 

FaActioNs ABie vxpbessions for parts of numbers. 

They are called fractions from a Latin word which 
means broken ; because they istand for numbers divided 
or broken into parts. 

The term integer, a Latin word, signifying vohole, is applied to the 
on» whole thing or unit, of which fractions are broken parts. 

The lower number in a fraction is called the DENOMINA. 
TOR ; because from this> the Fraction receives its name, or denovH'. 
ination* 

Th£ upper number in a fraction is called the numerator ; 
becausie from this, we know the number of parts, for which the Frac- 
tion stands. The Numerator is, usuaUvr leas than the Denomina. 
• tor. When this is the case, the Fraction is called a Proper Frac 
TioN. Sometimes; however, the Numerator is not less than the 
Denominator^ but is equal to it, or greater. When this is the case, 
the Fraction is called an Improper Fraction. 

It has been seen, that, when the KuthqtolXoi t)iXi^\>«iv.Q>Tcv\swi6NAit «s^ 
equal, the Fnction ia equal to a whole one, ox ^\vtv\\, ^>aja»'«\"s \'» 
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i^ f 9 f ' ^* **^ ®^^^ cqua] to 1. Then, as the Namerator of a 
Proper Traction ia never as grtf at as its Denominator, a Pkoper 

FaiCTION IS ALWATS LKSS THAN A UNfT. Of COUrse, AV ImPEOFER 
FkAOTIOM is NBTEa LESS THAE A UNff. 

{- is an Itnf roper Fraction. It may be separated iiito the two 
Fractions ^ and ^. J^, as we have seen, is equal to 1. Therefore 
I is equal to 1 and i, ot, as il is commonly written, 1}. A whole 
number and a Fraction, written thus, are together called a I^xed 
NUMBER. ^ is an Improper Fraction, and may be 8eparate4 into 
I and |. But each of these is equal to 1* Therefore, they are 
together equal to 2. y is | more than y . Hence, y =2j. 

Hence it appears, that, as of/en as t/ie Denominathr of an Improp. 
rr Fraction is contained in the Numerator, so many whole ones, or 
Integers are contained in the Fraction; and, that if the Denominator 
toill not divide the Numerator exactly, a .Proper Fraction will re- 
main. Hence, also, any Improper Fraction may be changed, or re- 
duced to a whole or mixed number ; and in order thus to reduce it, 
we must, 

Divide the Numerator bt the Denominator ; wrfte the Re- 
mainder, .if THERE BE ANT, OVER THE'DeNOMINATOR, AND ANNEX THE 

Fraction, thus formed, to the Quotient. 

EXAMPLES FOR PJRACTICE. 

1. Reduce y to a whole or mixed number. Ans. 9f . 

2. Reduce y. Ajis. 9 J. V- ■^^^- H- V- ^«^- ^^1- 
y. Ans. 2J. « 

3. Reduce >|«. Ans. 52|-.«V*- >ln5.565. 3>$2s. ^^^.5. 
2425. 



4. Reduce «y». «V'- «»y33. 01S^«7 3. 132|9 65. 

5. Reduce ,0«76|.43ai, 7000;^0007. 60«3_P40ea 

6. Reduce fmsASAfts, 49se:y62i7. 33222^11138 



A 9248 2.2 1768 

8 



In the following examples, this process is reversed. 

1. How many 4ths. in 1 ? How many in IJ ? In 1| ? 
In 13 ? 

2. How many 5ths. in 1 ? In 5 ? In IJ ? In If ? In 7J ? 

3. How many Tths. in 7? In 8 ? In 12 ? In 7| ? In 5f ? 

4. How many l2ths. in 9 j\ ? In 7 yV • In 3 jV • ^^ ^ 
_/j ? In8 A? • 

5. How many 6ths. in 3 ? In 4 ? In 5 f ? In 7 | ? In 
8? In 9A? In 12? 

6. How many 27ths. in 3 Mn 2 ? InB X ^ -^ns. I4. 

''7. How many 19ths. in 15 ? In 13 j^ ^ I" ^^ i# ? 

Ans. W? ¥/• Vf'-^ 
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Her6 we mtiltiply the whole nombeir hf the numbev ezpTenriiig 
the parts, and add in the additional parts, if there be any. By thie 
process, we obtain an Improper Fraction. Hence, the process is- 
called, reducing a whole or mixed nuft^er to mn Improp^ .FVectien. 
The operation, as per^amied aboTC, is as foUows s 

Multiply the wbolb numbke, by the numbse ■zfaissino tbb. 

PAKTS, AND ADO>THB NuMBKATOE OF THE FbACTION, IF TUBES BE AJfT, 

TO TBE^ PRODUCT. ThE BUU WILL BE THE N^MEEAtOE AND THE MXJL- 

TiPUER, THE Denominator of the ebbulting IimorBB Fbaotzon. 



^ XXVIIJ. From the nature of FractionB, it is evident thai Dww- 
ion may be expressed by a Fraction, 'For, in Division, the dividend 
£s to be separated into a number of parts» denoted by the divisor. 
Hence, 

Division hay be indicated by wErriNO the Diyiboe un^ee YBB 
Dividend IN THE FORM OF A Fbaction. 

This mode of indicating Division was given J zzv. 

Hence, also the general principle. 

All Fractions a.r£ instanobs of DnrisioN, in which the Kdkse- 

ATOR is the DIVIDEND} AND THE DeNOMINATOE THE DxYXSOE. -OiS 

course. 

The value of a Fraction is the Quotient, which aezsbb fsojb 
piviDiNo THE Numerator by the Denominator. 

When the dividend is not less than the divisor, division may be 
both indicated and performed. When it is less however, Division 
can only be indicated. We may therefore give a brief rule, for the 
case when the dividend is less than the divisor. We are the ratlx.. 
er inclined to give it, though the case b very simple, becaiue we 
liave often seen pupils mudi perplexed by it. 

If the dividend he less than the divisor, write the divisor VNDEt 

THE DIYIDEND, AND THE FRACTION FORCED WILL BETHE ANSWER. 

EXAUPLES FOR PSACTICE* 

Divide 37 bv 45. 81 by 83. 97 by 120. 1^ by 31. 17 by 19. 
27 by 245. 383 by 384. 2 by 231. 3 by 756. 16 by 165. 4 by 
71. 326 by 525. 482 by -491. 374 by 1,693. 

The pupil will observe, that where a less number is divided by a 
greater^ the fractional quotient fou^d, shows what pfirt the dvMsnd 
is of the divisor. Thus,! ib the seventh part of 7, and l-f-7=:-l. S 
is two seventlis of 7 and 2-s-7=s^» and so on. 

It is common, likewise to estend the term jpor^ to numbers, groat- 




manner, when it is asked, what part of 3 is 4* tbe^ answer is four 
thirds, |. When it is asked what part of 3 is 5, the tnsw«r is five 
thirds, ^, and so qp« Hence, 

11 
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Brntry Ftmiiwm 9how9 what part tke Numerator t« of the Donomin- 
aitmr. Of eourM, Inmoatumi Divuion n-FiifDiNo what paet of thb 
uviMHi n saoAi. to thi ditidino. Therofore, to find what part 
omamwAor io of amothor, 

MaXM THK WUMMK OALLID THI^ PAUr TBI N0MSftATOK OF A 

nUCTIOIf, AND TBS OTVBE IRrVBKR TBI I>l|NOXIlVATOR. 

NOTB. Iliit rule muflt be itrictlj Allowed, without regarding which number 
jbtha greater. This k eometimee ealled, finding the batio of one number to 
•nolhtr. d XC.) TiM PtbcUmi obtained exprenes the ratio t^the denominator 
10 the numerator. 

EXAMPLES OF FINDINO PARTS, OR RATIOS. 

1. What part of 5 is 1? A. ^. What partis 12 of 5? A. ^ 

3. What part of 9 m 6? A. 1. IsS ? kid? ul97 

3. What part M 16 of 95 7 Vv hat part of 25 ia 16 ? 

4* What part of 3,684 is 27,942 ? What part is 3,684 of 27,942 ? 



^ XXIX. 1. A Gentieman paid 6,372 dollars, for 36 acreji of 
land. How much did he give an acre 7 

Here our divisor consists of two fiirures. We 4)6372 

cannot therefore, divide by the last rule. But we . ■■ <• 

know that 4 times 9 are 36 ; and that 4 tiroes 9 acres 9)1593 

are 36 acres. If we divide, then, by 4, we obtain the 

nrice of 9 acres. We can then divide this price by A. 177 
S and obtain Uie price of 1 acre. 

2. If 56 hogsheads ofmolasses cost 2,016 dollars, 2)2016 

what cost 1 hogshead 7 2X4X7=56. Therefore, 

if we divide by 2, we ahall obtain the price of half 4)1008 

as many hogsheads, that is, of 28 hogsheads. If 

we divide thSi result by 4, we shall obtain the price 7)252 

of 6 hogsheads. If we divide this result by 7, we — 

thall oUain the price of 1 hogshead, which is required. A. 36 

Hence, to divide by a tompoeite number^ Resolve the niT|S0|i 

INTO FACTOaS, AND DIVIDB BT THOSE FACTOKS 8nCCESSiyEI.Y. 

SXAMPIiES FOR PRACTICE. 

3. At 15 dollars a hlid.» how many hbds. of sugar can be boagrht 
l^r 14,500 7 A. 300. 

4. At gits a ton, how many tons of iron oan be bought for 
#2,250 7 A. 125. 

5. If tn acre of ground cost |25, what number of acres will 
|9,375buy7 A. 375. 

6. If a hhd. of molasses cost g27, what number of hhds. will 
S5,940bay? A.220. 

7. Divide 6,894 by 18 1 12. Divide 273,045 by 15 

8. Diride. 57,960 by 36 J 13; Divide 714,357 by 21 
. jf. 

18. . •• 
11, " 



39,942 ^ 18 


14. 


" 2,295,495 " 45 


265,824 •• 24 


15. 


" 3,575,635 " 35 


333,225 <* 25 


16. 


" 27,966,232 " 56 
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It ifi to be observed, th»t, in tauny ineUncee, we h4ve reniaiadett 
when the division is completed. The pupil may not readily discoT. 
er, in dividing by composite ntimbers, how to find the true remainder. 
We will endeavour to explain the manner, by an example. 

17. How many cubic yards in 369 cubic feet 7 

There are 27 cubic feet in a eubis yard. There. 9)369 
fore, we must divide by 27=9x3. Divide first — 
by 9 thus, 3)41 

There is no remainder — ^Then by 3 ; thus, . — — 

Here we have 2 remainder — ^^But this does not 134-9 Rstti. 

signify that there are only 2 cubic feet left. For 41, the first qno. 
tient shows that there are 41 9*8 in 369. Then each nnit of the qno- 
tient 41, is 9 units of the dividend, 369. Now, in dividing this 41, 
there is left a remainder of 2 units. But if 1 of these units is 9 
units of the dividend, 2 of them will be twice as much ; that is, 18 
of the dividend. Of course there are 18 cubic feet left. Then, 
when there is a remainder on the Uut Dineion, we muet multiply 
that remainder,by the first divisor, to find the true renuiinder, 

18. At 36 dollars a ton, how many tons of iron can I buy with 
$762 ? 35=7X5 Divide by 7, thus, 7)762 

Then by 5, thus, 5)108^-6 

21+3 

Multiply the last remainder 3 l^ the first divisot 7, as directed 
l>y rule. 7X3=21. Then if there had been no remainder on the 
first Division, 21 would be the true remainder. But the first divis- 
ion left 6, whicli must^ therefore, be added to the 21, making 27 the 
true remainder.. Then when the divisor is resolved into two fac- 
tors, in order to find the true remainder, we must mtdtiply the last 
remainder by the first divisor and add in the first remainder. 

For similar reasons, when the divisor is resolved into several 
factors, multiply, each remainder^ arising after the first division, hy 
all the preceding divisors, and add the products to the first remainder, 

1<9. At g25 a barrel, how many barrels of brandy can I buy for 
i|263 ? A. 10 ^|. 

2p. At 2^7 an acre, how many acres of land can I buy for (988 ? 

A.36^|. 

21. Divide 853*by 54. A. 15 Jf . 

22. Divide 971 by 63. A. 15 |f . 

23. Divide 4,761 by 45 I 25. Divide 333,222 by 49 

24. " 9,893 •• 72 26. »• 641,641 •* 36 



§ XXX. 1. Af 10 cents a pound, how many lbs. of 
raisins can I buy for 80 cents ? 

We saw in Multiplication, that, if a figure were remov- 
ed one j^ace to the lefty it was increased in a ten-fold 
proportion; that is, it was multiplied by 10. 
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So in Didsion, which is the rerersd of Multiplication^ 
if a figure be removed one place to the right, it is dimin- 
ished in a ten-fold proportion ; that is, it is divided by 
10. 

To divide 80 by 10, then, take away the cypher on 
the right, and the 8 will be one place lower ; that is, it 
will be in the units* place instead of the tens'* : of course 
its value will be diminished ten-fold. The quotient, there- 
fore, is 8. ^ 

Now if the dividend had been 89, instead of 80, tak- 
ing away the 9 would have changed the 8 tens, to 8 units, 
as before ; that is, would have diminished them ten-fold, 
or divided them by 10, and as 9 is not great enough to 
make another ten, it would have been the remainder". 
Then, 

RkMOVINO the aiGHT RAND FIOO&E OF ANT NVMBEX DXTIDES IT BY 1Q» 
AND THE riOmiE BO EKHOVED Ifl THE BEMAINDSR. 

The same reasoning will show that removing two jig- 
uresfrom the right ^ a number divides it by \Q0\ and 
that the two figures so removed are the Remainder. 
Also that removing three, four, five figures^, and soon^ 
from the right of a number, divides it by 1,000, 10,000, 
and so on, and that the figures, so removed, are the Re- 
mainders. Hence, to divide by a nuinfoer, consisting of 1, 
with cyphers annexed. 

Remove as mane nauaES.PBOJi the aioht of the diyideio), as the 

DIVISOR contains CYPHERS. TbII FIGURES BO REMOVED, WILL BE THE 
REMAINDER ; THOSE NOT REMOVED, TlIB QUOTIENT. 

Note. It will not be neceraary, actually to take the figures aw^y ; but mereU- 
lO place a point, t6 separate the quotient and remainder. 

EXAMPIiES FOR PRACTICE. 

3. How mRsy dollars in 7,963 cents ? A. $79.63. ^ « 

3. How many dollars in 87,555 mills 7 A. $87,555. 

4. 100 men were to share equally a prize ef $97,543« How much 
was each man's share ? A. $S^75.43. 

5. In ah army of 100^000 men, an amount of pay of $2,775,000 
• was distributed, each man sharinff an. equal sum with the rest. 

What was each man's share ? A. $27.75. 



6. Divide 33 by 10 

7. " 45 " 10 

8. " 360 " 10 

9. " 945 " 100 



10. Divide 81,960 by 100 

11. " 230.893 " -100 

12. " 679,831 " 1,000 

13. " 350,326 " 10,00il 
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i XXXI. 1. At $40.00 a hogshead, how many hofBheadi of 
molasses can I buy for f 330.00 ? 

40 is a composite number, made up of the fkctofa4 and 10. Ftrst 
divide by 10 according to the rule ; thus, 1,0)39,0 

Then by 4 ; thus, 4)93 

8 hogshMdtf. 
3. Paid 80 laborers 9570<00 distributing it equally. How maiiy 
dollars had each 7 

80=8X10 Divide by 10, 1,0)57,0 

Then by 8, 8)57 



7-f-l Rem. 
This remainder, of course, is one 10, or 10 dollars by the ml* in 

3. The paymaster of a garrison, distributed 5,845 dollars equally 
among 700 men. How many dollars did each receive ? 

r- 700=7X100 Divide by 100, 1,00)58,45 

Then by 7, 7)58 

8+3 Rem. 
The 3, remainder, is of course, 3 hundreds=300, to be added to 
the 45, first remainder. The true rmnainder, is therefore 345, aad 
is found by writing the last remainder 3, before the first remainder 
45 ; since this brings the 3 to the hundreds' place wh«-e it belongs. 

4. In an army of 63,474 men, how many reginmite of 4,800 ? 
4,800=6X8X100. A.13^|J|, 

Hence, when there are cyphers al^^the right of the divisor, 

I. Remove the ctphees, j^kd likewise as many Fioaass nou thb 

RIGHT OF JKE DIVIDEND. 

II, Divide thb remaining figures of the dividend, bt the re. 

MAININO figures OF THB DIVISOR. ' - 

Uif Prefix the remainder found bt T9is division, to the nGtrueii 

l^jBflOVEn i?ROM THE DIVIDEND, FOR THE TRUE REMAINDER. 

■:^^ exajupiiEs for practice. 

5. Divide 7<861 by 30. A. 363^V- 

6: Divide 31,564 by 30. A. 1,078^. 

7. Divide 31,943 by 300. A. 106Jf f . 

8. Divide 1,151 bv 30 ; 3,873 by 30; 9,999 by 90; 2,864 by 80 ; 
71,843 by 300 ; 59,995 by 500 ; 77,734 by 9,000 ; 835.963 bt 70,000 j 
3,541,861 by 80,000. ^ * J ' 



^ XXXII. But there are many cades of Division, for 

which the preceding rules are insufficient. For instance, 

II* 
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I. If S3 yards of cloth cost 8322, whatxost 1 yard 1 

Oar divisor, 93, eonsiBti of two figores. t)f . osNgoo/ri 
emine, it cannot be ecHitainecl in the firat%. n f ^no * 

me of the dividend. We snost therefore^ " 

Uke the firit fioe figores. Thas, we most qo 

find how often 33 is contained in 32. The • qa 
remainder maat be prefixed to the next lower ^^ 

order, as in the pieeoding ezamplea^ 

Then the onl^ difierence between diyidin gf hj a single figure, and 
by aereral, eonsuta in this ; that in order to obtain the first quotient 
figure, w* mutt take a» maity figwret of the dividendi as there are 
pmeea tn the diaimtr. Or, u tbs divisor be larger than the same 
number of figures in the dividend, we must Uke one more figure in 
the dividend. 

3. If a man's income be 1,248 dollars a year what is that per 
week, allowing S3 weekato the vear ? A. $24. 

3. A orivateer took a prize of 97,735. It was equally divided 
among iS men. ^ What amount had each ? A. $119. 

4. A man bought 529 head of cattle for 1^15,341. What did be 
give a head 7 An8,929, 

5. If a maa*s income be 8^9|640 a year, what is that a day aU 
lowing 8fi5 days to the year ? Am, f 136. 

6. For 836.56 how many books can I buy at $4.57 each ? 

Ana* 8. 
It will be observe^ that, we make a separate division for each 
quotient figure. The numbers, thus successively divided, are some* 
times called the Paktial DnrinBNse. 

7. Divide 9,391 by 33. Ana. 293 H* 

8. Divide 38,609 by 51. Ane^ 569 \^. 
Ilence, we obtain a rule for divieunif in any ease. 

I. Place the divisor on the levt or the dividend. 

II. Fob THE FIRST quotient figure, divide a^mant pla- 
ces ON THE JLEFT OF THE DIVIDEND AS THERE ARE PLACES IN 

THE DIVISOR ; OR IF THESE BE NOT SUFFICIENT, TAKE ONE MORE. 

III. Multiply the divisor et this quotient figure, 

PLACE the product UNDER THE PARTIAL DIVIDEND, FROM 
^BICH SUBTRACT IT, AND, TO THE REMAINDER, ANNEX TBK 
|«EXT FIGURE OF THE DIVIDEND. ThIS WILL BE THE SECOND 
FIRTXAL DIVIDEND WHICH DIVIDE AS BEFORE. 

IV. Proceed IN this manner, till all the figures of 

TBS dividend are EMPLOYED, AND IF ANY PARTIAL DIVIDEND 
BE TOO SMALL TO CONTAIN THE DIVISOR, 'WRITE A CTFHEK ITS 
THB QUOTIENT, AND TREAT IT AS A REMAINDER. 

EXAMPI«ES FOR PRACTICE. 

«. Divide 261,104 by 472. ^ws. 532. 

10. Divide 863,256 by 736. Ans. 1,172 m . 

11. Divide 1,893,312 by 912. ^n^. 2,076. 

12. Divide47,254,149 by 4,674. Ans. 10,110 jj%,. 
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13. Divide 78 1 ,858,466 by 8,465. Ans. 90,00 1 . 

14. Divide .119,181,698 by 38,473. A. 3,097fin2. 

15. Divide 23(^20§, 122,081 by 912,314. 

* Ans. 307,140^7TyjV4 • 

16. Divide«,328,946,264,418,232by814,313,515,623,- 
303. . Ans. 9TT%W5WrmV7- 

As the quotient shows how many iimea th^ divisor is contained 
in the dividend, and the remainder what is left ; it is plain, that io 
prove Division^ we must 

MULTIPI.Y THE DIVISOR AND QUOTIENT TOflETHKR, AND ADD 
THE IlEMAINDERTO THE PB0DUCT. TitS SUM OUGHT tO BE 
EQUAL TO THE DIVIDEND. / - y 



17. 


Divide 


7.1A4 by 


14 


24. 


Divide 29,993 by 25 


18. 


n 


8,S61 » 


29 


25. 


230,031 •» 89 


19. 


»» 


13.243 » 


37 


26. 


2,881,943 »» 4B 


20. 


»i 


9,001 » 


16 


27. 


» 4,9(50,002 " 201 


21. 


»» 


11,804 " 


15 


28. 


" 13,801,804 " 315 


22. 


11 


17,020 " 


41. 


29.^ 


175,990,806 " 7,864 


23. 


»> 


35,700 » 


2e 


30, 


" 27,341,020,003 »'91,992 



^ XXXIII. We have given (^xviii.) some of the 
tables of weights, nieasures, &c. The following are some 
that remain to be given. The first table contains the 
denominations of -«' 



MINE MEAiSURE. 



pt. 

qt. 

gal. 

ank. 

run-, 
bl. 
tier, 
hhd. 
pun . 
or b. 



NoTJB. This measure is used for wjnc, brandy, spirits, mead, vinegar, honey, 
peV'Ty, cider oils, &c. 

EAXMPLES FOB PRACTICE. 

1. Haw many runlets in 925 gals. ? A. 51 run. 7 gafe. 
How many tierces in 824 gals. ? A. 19 Uoi . ^^ ^a. 



4 gills, (gi.) make 


1 pint, mi 


2 pints ** 


1 quart 


4 quarts " 


1 gallon 


10 gallons «* 


1 anker 


18 gallons •* 


1 runlet 


31 J gallons " 


1 barrjsl 


42 gallons " 


1 tierce 


63 gallons " 


1 hogshead 


&4 jjallons ^* 


1 puncheon 


2 hogsheads »' 


1 pipe or butt 


2 pipes " 


1 tun. 



/ 



1 10 DiTiBioN. Sec. S3. 

3. How muy puncbeonflin 976 {raUons ? In 1,833 ? 

A. 11 pun. 59 ifalt. A. 31 pun. 59 g«h(. 

4. How mtny hhdf. gals. qta. pto. and ^. in 11,934 gi. 7 

A. 5 hhdi. 57 gal. 3 qto. 1 pt 3. gi. 

NoTX. Begin by dinding by 4, because 4 gi. nu^e 1 pt Then divide 1^2, 
because 2 pU. make 1 qt, and bo on. 

5. How many tier. gal. qts. pts. and gi. in 38,254 gi. 7 

A. 38 Uer. 19 giU. 1 qt. 1 pt. 2 gi. 

6. How many ran. gal. qts. pts. and gi. in 38,254 gi. ? 

A. 66 ran. 7 gals. 1 qt. 1 pt.3gi. 

7. How many gal. qts. and pts. in 218,363 pts. 7 

A. 27,295 gal. 1 qt. 1 pt. 

8. Change 3,834,579 gi. to hhds.gal. qts. Slc.- 

9. How many bis. in 3,826 gal 7 A. 121}|. 

The pupil w.ill probably be at a loea bow to divide by 31|. %at he can find 
how many Aa(f-^alton« there are in 31^, and also how many haif-gaUons thero 
:%rti in 3,826. Then he can divide the half-gallons in 3,826 by the halfgallons 
).i 31i 

10. How many hi. in 15,835 gal. 7 

11. How many hi. gal. &c. in 17,936 gL 7 

] 3. How many hi. gal. &c. in 29,853,739 gi. 7 

. CLOTH MEASURS. 

S^ inches, (in.) make' 1 nail, marked n1. 

4 nails *' 1 quarter ** qr. 

4 quarters " 1 yard « yd. • 
3 quarters " 1 Ell Flemish " E. Fl. 
45- quarters " < 1 Ell French 

\ or aune • " E. Fr.. 

5 quarters «• 1 Ell English " E. B. 

Note. This measure is used for cloths, and ail goods sold by the yard or ell. 

13. How many yds. in 275 nls. 7 A. 17 ^ds. qr. 3 nls. 

14. How many E. Fl. qrs. &c. in 3,753 in. 7 . 

A. 101 E. Fl. 3 qrs. 3 nls. l\ in. 

Note. The papil must reduce the 2^, and the 2,763 to quartere of an tne/t, 
before dividing, as, in example 9, he reduced his numbers to halves. 

15. How many E. E. qrs. Slc. in 7^86 in. 7 . 

a: 161 E. E. 4 qrs. 2 nls. } in. 

16. How many yds. qrs. &c. in 37,854 in. 7 

17. How many aunes in 754 qrs. 7 

18. How many aunes, qrs. JIdc. in 5,876 in. ? , ' 

19. How many aunes, qrs. &c. in 47,854 in. P 
30. How many yds. qrs. &c. in 133,456,789 in. ? 

CIRCVIiAR MEASURE, OR MOTION. 

60 seconds, (")'make 1 minute, marked ' 

60 minutes - ** 1 degree, « *» 

30 degrees " 1 sign ** S. 

12 signs or 360% The whole circle of the Zodiac/ 
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N0TE4 By Circular Motion, is meant the motion of the earth and planets 
round the sun. Circular Measure is uaed for reckoning latitudes and loofi- 
tudea on the earth. Every circle, whether great or amall, la divided into 360 dc- 
greea ; those degrees into 60 minutes each ; these minutes into 60 seconds. 
Secoifds are sometimes subdivided into thirds, thirds into fourths, ^. The sun 
seems to pass entirely round the^earth in a circle, once in 24 hours. Of course, 
his apparent motion is 360 degrees, from noon to noon. One minute on a great 
circle of the earth, is a gi^ookaphical mile. 

21. How many degrees in 3,600 minutes? A. 60®. 

22. Hqw many degrees in SiGOO-seconds ? A. 1®. 

23. HoW many S. degrees, &c. in 217,554" ? A. 2 S 0** 25' 5i^. 

24. How many degrees does the sun pass over in an hour 7 A. 15® 

25. What part of a degree does the sun pass over in a minute ? 
How many jninutes motion has the sun in one minute of time ? 

m ' . ■ - Last Ana, 15'. 

26. Boston is about 75® west 6f London. As the sun seems to 
come from the east to the west, it will be patit noon at London, when 
it is noon at Boston. How many hours difTerence of time betw^n 
the two places ? and what time will it be at London when it is noon 
at Boston? A. 5 hours dif. — 5 o^clock, P. M. at London- 

27. A gentleman in Kngland and his friend in America agreed to 
look at a bright star every evening, at the same time. 9 o*clock was 
the hour fixed oui but ais they were 75® apart, one was probably 
asleep, while the other was looking at the^star. What was the dif. 
of time, and tvhich was probably asleep ? 

• Note. From the^ examples, we see that time is later in all 
pl&ces eu9t of us, and earlier in all west ; and that the difference is 
one ?iour for everj 15® of longitude, one minute for every 15' of Ion- 
gitude, and one eecond for every 15'' of longitude. 

28. How many hours difference of time between us and the part 
of the earth exactly opposite to us, there being 180 degrees dif. of 
Ion. ? A. 12. 

Note. Of course, when it is noon to us, it is midnight at that place \. and 
wlien it is midnight iicre,. it is noon there. 

29. Suppose a meteor so high in the heavens, as to be visible, 
at the same moment, at Boston, longitude 71® 3' W. ; at Washing- 
ton, JongitudQ 77® 43' W. ; and at the Sandwich Islands, longitude 
155® W. : ajid suppose the time of appearance at Washington to be 
5 minutes past 10, P. M. What time is it by the clocks at the other 
places ? 

X.ONG JUrEASURE. 

3 barleycorn.'?, b. c. make 1 inch, marked in. 

12 inches , '* Tfoot, *^ ft. 

3 feet ' ■ *♦ l.yard, " yd. , 

5^ yards, or 16| feet ** 1 rod, perch, or pole, rd.orp. 

40 rods " "1 furlong '* fur. 

8 furlongs " 1 statute mile, ml. 

3 miles "1 league, '/ 1, 
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601 miles, (statute) OT i i degree on the earth, « * 

60 miles, (geographical) ) ^ 

360 degrees, the circumference of the earth. 

NoTX. This measare is used for lengths only, without regard to breadth. 
Distances, &c.', are measured by it Ztea^ue* are principally i^ed in mesisuring 
distances at aea. Besides the above table, 

4 inches make 1 hand ; used in mea6Tirin«[ the height of horses. 

6 feet " 1 geometrical pace ; used for distonceis. 

9 feet " 1 fathom ; used in measuring depths at sea. 

6 points " 1 line, ) used in measuring the lengths of penduluo) 

12 lines " 1 inch, \ rods, for time keepers. 

30. liow many miles in 9»820 rods 7 ' 

A. 11 m, or 11 ml8. 7 far. 20 rode. 
. 31. How many furlongs in 79^30 rods ? 

A. 1,955 Jf , or 1,955 fiir. 30 rods. 
32. Plow many degrMs in 13,^472,098 ft. ? 

A. 34® 9 ml«. 2 fur. ^8 rds. 4 yds. 
d3. liow many mis. fur. rods, d&c, in 218,300,554 in. ? 

A. 3,445 mis. 3 fur. 8 rds. 3 yds. 2 in. 

34. How many deg. in 27,999,666,333 b. c. ? 

35. How many hands high is a horso, that is 5 ft. in heigbt ? 

36. How many mis. in 7,827 geometrical- paces ? 
' 37. How many fathoms in 2,987 in. 7 

36. How many ft. in 2,876 b. c. 7 



B 



D 



B 






i 




A figure which is 1 inch in length, and 1 
inch in breadth, and fafas all its comers or 
angles equal, is called a square inch. If each 
side is a foot long, it is called a square footf 
&c. The form of a square is fkmiliar to eve. 
ry one. A B C D is a square. In measurin^r 
surfaces, such as the floor of a room, the size 
of a door, the size or surface of pl&nks or 
boards, portions of land, &c., we. generally 
express the amount of surface in square inch, 
es, square feet, square yards, square rods, 
square miles, &.c. 



An ACRR, used often in -measuring land, 
contains 160 square rods. A square yard is 
a square figure, one yard on each side. A B 
C D, represents a square yard. But a yard 
in length . contains 3 feet ; so that a square 
yard is a squafe figure, 3 feet long, and 3 feet 
wide. A figure 3 feet long and 1 foot wide, 
as.F £ G H, contains 3 square feet. There. 
fore, a figure 3 feet long, and 3 feet wide, 
(that is, a square yard,) contains 3 times as 
many, that is 9 square feet, < 
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1. In a figure 7 mches long' and 1 inch wide» how m&nv iquare 
inches 7 Atu, 7. 

2. In a figures (^ inches long, and 7 inches wide, how many square 
inches ? Ana, 49. 

^. Then what is the difference between 7 square inches, and a 
figure 7 inches square 7 Ana^ 4ii, 

4. In a figure 12 inches long and 1 inoh wide, how many square 
inches 7 

5. In a figure 12 inches long and 12 inches wide, how many 
square inches 7 

6. Then what is the difference between 12 square indies and 12 
. inches square 7 

7. In a figure, 9 inches long, and 1 inch wide, how many square 
inches 7 ." .,. 

8. In a figure 9 inches long, and 9 inches wide, how many square 
ihches 7 

9. Then, what is the difference between 9 square inches and 9 
inches square 7 

10. How many square inches in a figure 3 inches long, and 1 
inch wide 7 

11. How many square inches in a figure 3 inches Jong, and 2 
inches wide 7 

12. How many square inches in a figure 5 inches long, and 4 
inches wide 7 

13. How many square miles in a township of land, that is 7 miles 
long, and 6 miles wide 7 

14. How many sqq^re feet in a board, that is 12 inches long, and 
3feetwider . 



39. How many square feet in a floor, that is 20 feet long, and 18 
wide 7 Ane, 360, 

40. How many square inches in a figure 1 foot long, and 1 foot 
wide ; that is; how inany square inches in a square foot 7 Ans. 144 

41. We have told you that 160 square rods make an acre. If a 
piece of land is 5 rods wide,\ow long must it be to contain an 
acre? Ana, 2^ 

42. How many square rods in a square mile 7 Ana. 102,400 

Note. Firet find how many rods wrill make a mile m lengthy and thep mul- 
tiply this number by itself 

43. If a piece of land is 16 rods wide,- how long must it be to con. 
tain a square mile 7 Ana. 6,400 

44. If a piece of land is 25 rods wide, how long must it be to coju 
tain 75,075 square rods 7 

SQUARE MEASURE* 

144 square inches, (sq.in.) m^ake 1 square foot, xnarked sq.ft. 
9 squcife feet . " 1 square yard, *♦ sq.yd. 

30| square yards, or > ^^ ^ 1 square rod,, /' :Bq.rd. 

272} square feet J \ perch or pole, '* sq. p. 

^ square rods "1 rood " ♦> rootl^ 
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6©i miles, (statute) w > j ^ ^„ ^1^^ ^^^^^ . • 

60 miles, (geographical) ) 
360 degrees, the circumference of the earth. 

NoTX. This measure is uitcd for lengtln only, without regard to breadth. 
Distances, &e.', are measured by it Leagues are principatty used in measuring 
Jistanees al »ea. Besides the above table, 

4 inches make 1 hsnd ; nsed in meaeurin? the heighfof horoea 
6 feet " 1 (geometrical pace ; used tor distances. 

5 feet " 1 tathom ; us^ in measuring depths at sea. 

6 points " 1 line, )used in measuring ihe lengths of pendulum 
12 lines *' 1 inch, \ rods, for lime keepers. 

30. How many miles in 9*820 rods ? 

A. 11 m, or 11 mis. 7 far. 20 rods. 
. 31. How many Qirlongs in 79^30 rods ? 

A. 1,955 Hi or 1,955 fiir. 30 rods. 
32. How many degreos in 12^472,098 ft. ? 

A. 34® 9 ml»- 2 fur. 58 rds. 4 yds. 
d3. How many mis. fur. rods, d&c., in 218,300,654 in. ? 

A. 3,445 mis. 3 fur. 8 rds. 3 yds. 2 in* 

34. How many 4eg. in 27,999,666,333 b. c. ? 

35. How many hands hi/rh is a horso, that is 5 ft. in height ? 

36. How many mis. in 7,827 jreometrical- paces ? 

37. How many fathoms in 2,987 in. 7 
36. How many ft. in 2,876 b. c. ? 

A figure which is 1 inch in length, and 1 
inch in breadth, and fafas all its comers or 
angles equal, is called a square inch. If each 
side is a foot long, it is called a square /oo<, 
&c. The form of a square is fkmiliar to eve« 
ry one. A B C D is a square. In measurlnjr 
surfaces, such as the floor of a room, the size 
of a door, the size or surface of pl&nks or 
boards, portions of land, &c., we generally 
express the amount of surface in square inch- 
es, square feet, square yards, square rods, 
square miles, &c. 



An ACRE, used often in measuring land, 
contains 160 square rods. A square yard is 
a square figure, one yard on each side. A B 
C D, represents a square yard. - But a yard 
in lengtli . contains 3 feet ; so that a square 
yard is a square figure, 3 feet long, and 3 feet 
wide. A figure 3 feet long and 1 foot wide, 
as.F £ G H, contains 3 square feet. There, 
fore, a figure 3 feet long, and 3 feet wide, 
(that is, a square yard,) contains 3 times as 
many, that is 9 square feet, < 




■ 
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1. In a figure 7' hiches long and 1 inch wide, how m&nv iquare 
inches 7 An§. 7. 

2. In a figure (^ inches long, and 7 inches wide, how many square 
inches ? Ana, 49. 

^. Then what is the difference between 7 square inches, and a 
figure 7 inches square ? Ana^ 4!s2. 

4. In a figure 12 inches long and 1 inoh wide, how many square 
inches ? 

5. In a figure 12 inches long and 12 inches wide, how many 
square inches ? 

6. Then what is the difiference between 12 square iBches and 12 
. inches square ? 

7. In a figure, 9 inches long, and I inch wide, how many square 
inches ? . .'« . ^, 

8. In a figure 9 inches long, and 9 inches wide, how many square 
ihches ? 

9. Then, what is the difference between 9 square inches and 9 
inches square ? 

10. How many square inches in a figure 3 inches long, and 1 
inch wide ? 

11. How many square inches in a figure 3 inches Jong, and 2 
inches wide ? 

12. How many square inches in a figure 5 inches long, and 4 
inches wide ? 

13. How many square miles in a township of land, that is 7 miles 
long, and 6 miles wide ? 

14. How many sqi^re feet in a board, that is 12 inches long, and 
3 feet wide? 



39. How many square feet in a floor, that is 20 feet long, and 18 
wide ? Ana. 360. 

40. How many square inches in a figure 1 foot long, and 1 foot 
wide ; that is,^ how inany square inches in a square foot ? Ana. 144 

41. We have told you that 160 square rods make an acre. If a 
piece of land is 5 rods wide, now long must it be to contain an 
acre ? Ana, 32 

42. How many square rods in a square mile ? Ana. 102,400 

Note. First find how many ruds will make a mile in lengthy and thep mul- 
tiply this number by itselC 

43. If a piece of land is 16 rods wide,- how long must it be to con. 
tain a square mile ? Ana. 6,400 

44. If a piece of land is 25 rods wide, how long must it be to coju 
tain 75,075 square rods ? 

SQUARE MEASURE. 

144 square inches, (sq.in.) m^ake 1 square foot, xnarked sq.fl» 
9 square feet " 1 square yard, " eq.yJ. 

30J square yards, or > ^^ ( 1 square rod,, ." sq.rd. 

272 J square feet i y perch or pole, '* sq. p. 

"^ square rods "1 rood ' ♦> rood,. 
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J 



<c 



•I 



1 acre 

1 square mile. 



(t 



acre. 



«r 



sq.ml. 



4 roods 
MO acres, or 
102,400 square rods, 

NoTB. In meMoring land, a chaini caHed Gonter'a chain, 4 rods in Jenfftli, 
isoaed It it divided into 100 links. Of course, 26 links make a rod, an4 25 
times 36=626 square links make a square rod. In 4 rods, there are 792 inches-. 
Of course, 1 Ink is 7 JUL inches. . 

As 100 links make a ch^, it is easy to reduce any number of links to chains. 
For all tbt MiiMircds will be chains, and the lower orders links. If we point o^ 
then, two figures from the right of any number of links, the remaining figures 
will be chuns. ' This is like reducing cents to dollars, ih xv.) 

A square chain contains 4 times 4=16 square rods. An acre contains 160 
square rods. A square chain is, therefiare JL of an acre. Therefore, square 

chains may be reduced to acres by pointing off one figure on the right A squai^ 
chain, likewise contains 100X100=10,000 square links. In the same manner, 
therefore, square, links may be reduced to square chains by pointing off tour £g- 
ures on the right. And as these square chains may be furtncyr reduced to acres 
by pointing off one fijg^ure, it follows, that i^uare Imks may be reduced to acresj 
by pointing off five ngi^rcs. 

EXAS1FI.E8. 

1. In 2,476 links, how many chains 1 In 13,892 square links, how many 
square chains 1 * 

2. In 1,849 square chaina, how many acres 1 In 81,943 % In 27,854 1 
S. In 168,947 square links,' how many square chains 1 In 27,946 1 . 
4. In 298,999 aquare links, how many acres 1 In 347,864,000 1 

45. In 39,204 square inches, how many sq. rds. 7 * Aub. 1 

46. In 87,130 sq. ft. how many aeres ? .^s, 2 
• 47. In 301,283,876 sc). in. how many acres, sq. rds. sq. yds., &,c. ? 

Ant, 32 acres, 14 >q. rds. 8 sq. yds. 1 sq. ft. 28 sq. iji. 
48. In 921,600 sq. rds. how many sq. oils.:? Ans.9 

A solid or space which ill 1 inch lon^r^ 1 inch 
wide, and 1 inch high, is called a solid, or cubic 
inch. The' figure represents a euhe. If each 
side is a foot long, it is cfdlodasolid oracubic /oot. 
In meaeurini; solid things, saoh as timber, wood, 
stone, the magnitude of mountain!, &.C., and also, 
in measuring spaces which have the threo dimen. 
eions, lengthy breadth, and hetght, depth OT thick, 
nesa ; as the space in a room or rault ; the size of a canal or ditch ; 
or the quantity of room in the hold of a ship, or in a cellar ; we 
express the amount of space in solid or cubic inches, feet, yards, 
rods, miles, &.C. Wood and limber are aleo measured by conns and 

T0N8,j0r LOADS. 

A square yard, we have seen, contains 9 
' square feet. Now, upon each of these feet 
of surface, we «an place a solid or cubic 
foot ; so that a figure 3 feet long, 3 feet 
wide, and one foot high, coutatns 9 cubic 
feet. If we make the figure ttto feet high, 
it will centaiu twice as many c\ihic feet, that is, 18 cubic feet If 
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we make it three feet high, it will contain three times tu many cnbic 
feet, that is, 27 cubic feet. Bat if it be 3 ftet high, it n^ be « 
yard high; and of course, the figure will be a cMe yard. Therefore, 
a figure three feet long, three feet wide, and three feet high, that is, 
a cubic yard, contains 27 cubic feet. 

1. In a solid 7 inches long, 1 inch wide, and 1 inch high, how 
many solid inchee ? 

2. In a solid 7 inches long, 7 inches wide, and 1 inch high, how 
many solid inchee ? Atu. 49. 

3. In a ftolid 7 inches long, 7 inches wide, and 7 inches hig^, how 
many solid inches 7 Ana. 343. 

4. Then what is the difierence between 7 cubic inches and 7 inch- 
es cube, or cubed. Ane, 336. 

5. In a solid 9 inches long, I inch wide, and 1 inch high, how 
many solid inches ? 

6. In a solid ^9 inches long, 9 inches wide, and 1 inch high, how 
many solid inches ? . 

7. What is the difiference between 9 cubic inches, and 9 inches 
cube? 



49. How many solid inches in a cube, 31 feet on each side ? 

50. How many cubic feet in a cellar, 29 feet long, 18 feet ii4de, 
and 10 feet deep ? 

51. How many cubic yards in^ a ditch 279 feet long, 9 feet wide, 
and 3 feet deep ? 

52. A room is 11 feet high, 21 feet long, and 16 feet wide. How 
many cubic feet of space in it ? 

53. How many cubic inches in a solid, 1 foot long, 1 foot wide, 
and 1 foot high ? 

SOLID OR CUBIC MEASURE. 

],728 cubic inches, (cH. in.) make 1 cubic foot, marked cu. ft 
27 cubic feet, ** 1 cubic yard, " cu. yd. 

166f cubic yards, or ) *' M cubic rod, 
4,492i cubic feet, J *" } perch orpoje, ^"^ '^<*- °"^P' 
32,768,000 cubic rods, ** 1 cubic mile, cu. ml. 

40 feet of round timber, or < * ♦^^ ^ i j 
50 feet of hewn timber, } ^ *°°' **' '•""^- 

128 solid feet, or a solid 8 feet ^ -, ^^ a c ^ j 
long, 4 feet high, 4 feet wide, \ * <=*"<* °^ ^<""^- 

Note. A cord of Wood contains what are called 6 peet of wood, or 8 
coBD FEET. Then, as a.$;ord of wood is 4 feet high, 4 feet wide, and eight fe^t 
long, zfoot oftDoodj or a cordfoot^ is a solid 4 feet high, 4 feet wioe, and onefaot 
long. . Afoot oftDood, therefore, contains sixteen »oUd, or cubic fe^ 

54. Hpw many cubic feet in a pile of wood, 23 feet long^, 5 feet 
wide, and 3 feet -high 7 How mKny feet of wood in the same pile 7 
How many cords V 

Ana. 345 cu./f.— 21 y\ feet ofwoodt-^-Z cords, 5 -^^ feet of wood, 
or 2 cords, 89 cu. ft. 

* 12 - 
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55. In 468,374 e^bic incliM, how many cubic feet ? Am. 271^49 t 

56. In 86,400 eolid inciiee, how many tons of hewn timber ! 

An: 1. 

57. In S91.184 aoUd inehea how many cords 7 Ana. 1. 

TABIiE OF PARTICUIiARS. 

12 single things, make I dozen, marked doz. 

12 dozen or 1& single things, 1 gross gro. 

12gro.9 144doz., l,'728single things, 1 great gro.grt.gro. 

SCO. 



20 single things,. 


4t 


1 score. 


24 sheets of paper, 


ii 


1 quire. 


20 quires, 


H 


1 ream. 


200 pounds 


4( 


1 barrel of beef or pork 


100 pounds. 


« 


1 quintal of fish. 


21^ stone, 


« 


1 pig of lead. 


8 pigs of lead* 


« 


1 fother. 



58. A man bought beef to the amount of $^6,00, at 4 cents a 
pound. How many barrels did he buy ? 

59. How many grt. gro., gro., doz. and single things, in 689,433 
single things 7 

&. How many xeama, quires, and sheets, in 598,476 sheets of 
paper 7 

Here we have been briuffing lower denominations to higher. 
The pupil has been told that this is Reduction Ascbnpino. He will 
perceive that we have proceeded according to the following rale. 

DiVIDB BT TBB NUMBKR EEaUXRED OF THE DENOMINATION DiriDBD, TO 
MAKE ONE OF THE NEXT HIOHJER. DiTIDE THE QUOTIENT BY THE NUM. 
BKB RBaUIEBD TO MAKE ONE OF THE NEXT HIGHER STILI«, AND 80 ON, 
TILL rOU ARRIVE AT THE DENOMINATION RECIUIRED. ThB SEVERAL RE- 
MAIMDERS BELONG TO THE ANSWER, AND ARE OF THE SAME DENOMJNA. 
TIONS A8 THE DIVIDENDS FROM WHICH THEY ARE DERIVED. 

EXAMPLES TO EXERCISE RJ^DUCTION. 

61. How many gallons in 586 barrels 7 

Note. 3 1^ gallons make a barrel. The pupil will readily multiply by 31, 
but he may not be able to do so with ^. But he should remember, that to multi- 
ply 686 by 3, we take 686 3 times ; to multiply it by 2, we take it twice, or two 
times ; to multiply it by one, we take it onu^ or one time ; and, therefore, to 
multiply it l^ jk we must take it ^ a rt'me ; that is, we must take half qfit^ or di- 
voide it by 2. So, to multiply by |, we must divide by 3, to multiply by ^, wc 
must divide by 4, &e. As } is twice as much as |j in order to multiply by i, wc 
most divide by 3 and multiply by 2 ; or first multiply hy 2, and then divide by 3, 
since the result will be the same in either ease. So, likewise, to multiply by |, 
we must divide by 4 and multiply by 3 ; or first multiply by 3, and then divide 
by 4, ^. Hence, to muUiply a number by a fraction, multiply the nvm^ 

bee by THE NUMERATOR OP THB FRACTION, AND DIVIDB THB PBODUCT 

BT THB DBVOMINATOB. The above example, then, is performed as follows .- 
eefeX31=18,166, and 686X1=293. Then, 18, 166+293=: 18,459, Am. 



^© 
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11? ff In 1 mile how many b. c. ? A. 190,080. 

-How many ireographical, and statute miles round the earth ? 

^ ^1 ^N A. 31,600 geog^' mis.— S4,919 stat. mis. 

~^ ?S§M How many inches in 27 miles 7 A.' 1,710,790. 

' ^P < 11^ How many feet round the earth ? A. 131,535,360. 

.5«9 j«» ,. jj^^ ^^y .^^j^^^ ^^^^^ ^^^ ^^^ I ^ 1,578,494,390. 

How many b. c. round the earth 7 • A. 4,735,979,960. 

How many sq. yds. in 1 sq. ml. 570 acres, and 6 rods 7 

A. 5,856,649. 
L ^^o^<^ ^ ^ ^. How many sq. ihehes on the sur&ce of the earth, there being 

i &o^^r'^0<)*OOO^u<^'°^®*^ A. 794,868,940,800,000,000. 

T g-^ Z i». In 901,983,905 sq. in. how many acres, &c. 7 

^'^ If A. 39 acres, 14 rds. 8 yds. 1 ft. 5 in. 

'T§Sc^ /I. In994,765 farthings, howmany £. &c. A. J&934; 9 ; 7; 1. 
^fsS '^^- ^^ 943,648 farthings, how many dollars, at 6s. 7 A. $846.00. 
. ^tidS'l 73. In 39 hhds. how many pts. ? How many gi. 7 

si ^h ^^* ^'^ 17,833 in. how many E. E. qrs. &c. 

* •J' o^ 75. Reduce 199,309 sq. in to sq. mis. 

; 1^ %■ 76. Reduce 39,957,864,001,000,000 solid inches, to cu. mis. 

'^ f ! 77. Reduce 5 cubic miles to cu. in. 

» -^ i 78. Reduce 97 centuries to seconds. 

f ^ r 79. Reduce 37,681,001,002,309,900,000 seconds to centurieff. 

£f t 80. Reduce 879 lb. 9 oz. 19 dwt. 18 grs. to grs 

^^ ^ 81. Reduce 276*845,300,090,001 grs. to lbs. 

89. Reduce 90 T. 19 cwt. 3 qrs. 19 lb. 4 oz. 3 dr. to dr. 

83. Reduce 959,030,978,001,005, dr. to lbs. 

84. Reduce 974,300,000,000,974,300,000,000 sec. U centorids. 



! 



OBSERVATIONS ON DIVISION, TOR ADVANCED PUPILS. 

§ XXXIV. Some arithmeticians employ a diffident order of ar- 
rangement, in preparing numbers for division, from that prescribed 
by our rule. The latter, however, is the more common and con- 
venient. . 

The process of diviflion difiers materially from those which have 
been previously explained, in the manner of commencing. In all 
other cases we be^ on the right, but here we find it necessary to 
commence on the left. The reason of this is, that remainders are 
often left in the higher orders, which must, necessarily, be carried 
down to the lower. 

When the divisor is large, we cannot always, at once, determine 
the quotient figure. When this is the case, it is convenient to di- 
vide the first figure of the dividend (or the first two if necessary), by 
the first figure of the divisor. Then, increase this figure of the divi- 
sor by 1» and divide by it again, in like manner. Two quotient ^^ 
ures will thus, usually, be found, and, firom these (with tiie interme- 
diate nun^rs), the true quotient figures may easily be selected. If 
one figure of the divisor be not sufficient to determine, two, or threci 
may Iw employed. 
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Bendet the mode of proof, already given, we have the following. 

8inoe the divisorand the ioteml part of the quotient, multiplied 
together, reproduce the dividend, with the exception of the remain. 
der, it if plain that if we take the remainder from the dividend,^ and 
divide the dividend, so diminished, by the quotient, the result will be 
the divisor. In case the remainder is less than the quotient, we 
need not subtract it from the dividend, before employing this me%. 
od ; for, on dividing by the quotient we Miall obtain the divisor, 
wi^ the same remainder ; but when the remainder is greater than 
the quotient, we imisl subtract it, or we shall obtain a result, greater 
than the divisor, with a less remainder than before. Hence, it is 
best always to subtract the remainder first. 

Another mode of proof is as follows. We see that in the process 
of Diviaioii, the dividend is exhausted by repeated subtractions^ 
until the remainder left, is too small to contain the divisor. Now 
these numbers, thus taken from the dividend, together with the 
final remainctor, ought to equal the dividend again. The order in 
which they stand in the work, shows the order in which they have 
been taken away, and. in which they oueht, therefore, to be added. 
In the following illustration, a star is p&ced against the numbers. 
to be added.' 
29)7583(361 
58* 

178 

174* This mode is the same, in principle, with that in 

^xzzji, for the numbers with the star are the remain, 
der, and the products of the divisor, by the several 
quotient figures ; standing only in a dmerent order 
-— of arrangement. 

14* 

7583 

Frpm this, we have a mode of proof by rejecting 9s, on the prin. 
ciple of that in addition. It is as follows : 

£. Reject the 9s from the remainder, and from each 
number subtracted during the division. 

II. Reject THE 98 FROM the sum of the excesses, thus 

OBTAINED. 

III. Reject the 98 from the dividend^ and if their 

IBXCESS AGREE WITH THE LAST,^ THE OPERATION MAY BE CON- 
SIDERED AS CORRKCTLV PERFORMED. 

Or, as the divisor and quotient, multiplied, make up, (with 'the 
remainder,) the dividend, we obtain another rule, from those iii 
Mttltipdication and Addition combined. 

I. AEJECT THE 98 FROM THE DIVISOR AND QUOTIENT^ MUL* 
TIPLT THE EXCESSES THUS OBTAINED, AND REJECT THE 9s 
FROM THEIR FRODUC'I'. 

II* Reject the 9s from the remainder, add this EXCEas 

TO THE LAST, AND REJECT THE 9a FROM THE SUM. 
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III* Reject the 98 from the ditidEvd, and if the excebb 

THUS OBTAINED, AGREE WITH THE LAST, THE OFE&ATIOIf MAT 
BE CONSIDERED AS CORRECTLY PERFORMED. 

It was mentioned in multiplication, that processes were much 
shortened by the use of Logarithms. The same may be said of 
J^iyision. And as multiplication 'is performed by the addition of 
Logarithms, so is division, on the other hand, by wbtraetim* 

We will now give a few instances of 

ABBREVIATED DIVISION. 

Art. I. To divide by 10, we cat off one figure from the rigbt of the dividend. 
But 5 is half of ten, and therefore 5 is contained in apy numMr as often as 10 is 
contained in a number ttcice aa great. Thus 5 is contained in 16 as pAen as 10 
is in 30; and 6 is contained in 766 as often as 10 is contained in twice 766. But 

twice 766 is 1,512 : and 10 is contained in 1,512, 151 -jj^ times. Therefore, 5 

is contained in, 756, 151 -^ times. Hence, to divide by 6, 

Multiply the. dividend bt d, and cvt off one figure from the 

RIGHT OF THE mODUCr^ ThB REMAINIMO FIGURES WII4«. BE THE QUO- 
TIENT. The tigurb cut off wux be so many tbntbs, to be annexed 

TO THE quotient. 

Art. II. To divide by 100, w^cut off two cyphers. But 25 is a quarter of 
100. 25 will, therefore, be contained in any number as often as 100 is contained 
in four times that number. Thus, 25 is contained in, 100, as often as 100 is 
contained in 400. And 26 is contained in 1,874, as often as 100 is contained in 

1,874X4=7,496. But 100 is contained m 7,496, 74 VW times. Tberefin^ 25 

is contained in 1,874, 74 i^^T times. Hence, to divide by 26, 

Multiply the dividend by 4, and cut off two figures on tbb 
right of the product. The remaining figui^es will be the quo. 

TIENT ;, and the FIGURES CUT OFF WILL BE BO llANT HVZfDRBDTBS^ TO 
be annexed TO THE QUOTIENT. 

Art. III. 9 ia 1 less than 10. Therefore, 9 wiU be contained in any numbmr 
just as often as 10» and will leave, besides, jtut aa many la over. I£ then, we 
find how many 98 there are in the onea overj and add them to the numoer of 10s, 
we shall obtain the whole number of 9b in the given number. Fur example^ in 
270 there are 27 tens. Of course, there ar» 27 nines, and 27"^ ones over. In 
these 27 onea are 3 nines. Therefore, in 270, there are 27-^3=:30 nines. 

Again, in 193 are 19 tens and 3 remainder. Therefore, there are 19 nines, and 
19 onea over, and 3 remainder. In the 19 ones are 2 nines and 1 over. There- 
fore, in 193 are 19-f-2=21 nines, and 1 and 3 remaindersz=21 nines and .i 
remainder. Take now an example. 



Di^4de 8,876 by 9.. First by 10, thus, 887 

That quotient by 9, thuo, 98 



6 
6 

10 



Add these quotients and rMoiainders, thus, 986 

Therefore, there are 986 nines in 8,875, and 10 remainder. But this reDudnder 

centime 1 nine and 1 over. Therefore, in 8,875, are 986 nines snd 1 remainder, 

or 986 i nines. But this is not all the contraction we can make hi this divlsioii. 
The student will at once perceive, that in dividing the quotient 98 by 9, we might 
empk^ the artifice used in dividing 8,875. That is, we might first divide itVy 
10, and then divide the resulting quotient by 9. In this way, we sbooid obtain 
three quotients and three remainders^ to be added together, Vbm \ 
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Hence, to divide by a number eonHHing of 9, or of several 9t : 

I, Divide rbpbatedlt bit a umt ov tbi next highbe order, until 

YOU OBTAIN FOR. A QUOTIENT FIOURB. 

II< Add THE SEVERAL aUOTIBJITS, AND LIKEWISE THE SEVERAL 
REMAINDERS THUS OBTAINED, CARRTINO PROM THE REMAINDERS TO THE 
aUOTIBNTS, AS IN CX>MMON ADDITION, AND PLACING THE FIGURE SO CAR- 
RIED, UNDER THE UNITS* COLUMN OF THE REMAINDERS. 

III. To THE TOTAL REMAINDER OBTAINED BY THIS ADDITION, ADD 
THIS FIGURE, AND IF THE SUM EQUAL OR EXCEED THE GIVEN lilVISOR, 
SUBTRACT THAT DIVISOR FROM IT, AND ADD 1 ^0 THE SUM OF THE QUO- 
TIENTS. The resulting quotient and remainder will be the true 

ONES sought. 

Art. IV. By a similar method we maj abbreviate Divieion, when the anita fi^;- 
tire of the divisor is not a 9. In order to anderstand tliilB, we wjll premiae, that the 
difference between any number and a unit of the next higher ^oer, ia called the 
complejnent ci the number. Thus, 2 is the complement of 98, because 100—98 
=2. And 3 is the complement of 97, because 100 — 97=3, and so on. Now 
since 98 is 2 less than 100, 98 will be contained in any number just as often as 
100 is contained in the same number, with just as many 28 over. Then if wc 
find how often 98 is conuined in these tUM orer, and add this number to tlu; 
number of lOOs, we shall obtain the whole number of 96s in the'^given number. 
Of course, after dividing by 100, we must multiplv the quotient by 2, and divido 
it by 98. And as we mav use the same artifice as before, in tliis second division, 
ana then in the third, and no on, we find that this case only differs from that in 
Art III, in requiring us to multiply by 2 oor stwcessive quotients, 9bt&ined from 
repeated divisums by 100. • 

This will be rendered clear by aa ilhstntion. 

Divide 7fi,432 by 9a 



Divide by 100, thus, 754 

754X2=1,608. 1608-1- U)0=j 15 

i5X2=30. aO->-100c= 



32 
08 
30 

70 Eem. 



Quo. 769 
We will now give a case, in whidi it will be necessary to carry from the 
remainders to the quodents. 
Divide49,999by98. 

Divide by 100, thus, 499 99 

499X2=998. 998-f-100=5 9 98 

•9X2;=-18. 18-5-100= • 18 



610 



1 







Q«(x610 19 MUiii' 
Here, we had 2 to carry to the (^uotienfs. As this 2 was 2 hundreds, and as 
each hundred is 2 more than the divisor, 08, we most increase the remainder by 
2X2=4, which is accordingly done above. Instead, then, of adding to the 
remainder, as before, the figure which we carry, we add that figure, muUipiied by 
the complement 2 . • ' . - 

It is plain, that if we were dividing by 97, we should be obliged to multiply by 
3, wherever, in the above^ instances, we multiplied by 2. If by 96, we should be 
obliged to multiply by 4 ; if by 95, by 6 ; and soon : that is, we should always 
multiply by the complement cf the dtvieor. Hence, to divide Ay a number which * 
coneieU of 9«, except Pie unit figure. 
Proceed bt the last rule, bzcspt that tou multiply bach bvc- 

CE88IVE quotient BY THE OOMFLEMBNT OF THE DIVISOB, BEFORE YOU 
DIVIDE again; and that YOU ado to the REMAINDER, THE VlL.<&XSVl«^'^ 
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OF TBS C^MTLEIIBNT AlfD TBS NUMBEft CAEEIED TO THE aVOTUNT, 
»8TBAA0FTIIE NUMBU CAAVBD, ITMLF. 

Abt. V. Wlien we employ long diTkion, we multiply the divisor by each 

auocient figure, and set down the product before subtractiag it from the partial 
ividend. We znay somewhat shorten the process, by subtracting each figure of 
thn prodnet, as tee mulHpijf, and noting down only the remainder, thus : 

Here our first quotient figxire is 1. We multiply the diyisof . 764)08532(12^ 
by it, and BObtract each figure of the product, as we multiply, 2213 

settinr down only the remainder, 221. To this we annex the *-— ^ — 

next figure of the diyidend, 3. We then multiply and subtract, 6852 ' 

as befits, and so on. Our final remainder is 740 ; our quotient 740 

128. In this operation, Uiere is so much to be retained in -the mind* that it re- 
quires considerable acquaintance with numerical calculations, to render it very 
useful. 

' Art. TL When the divisor and dividend are large, it will often be found 
useful to mske a table of products of the divisor, by me nine digits. For each 
quotient figure must be oae of these digits or a c^her ; and, b^^ means of the table, 
we can tell, a( a glance, how many times the divisor is c<«tained in each partial 
dividend. Wetuive, then, the quotient figure and its corresponding product, 
and, of course, have nothing to do but subtract. 

TheiM are the most important contractions in Diyision. We 
haye now been attending to Notation or Numeration, Addition, 
Maltiplication, Subtraction, and Division. These are called the 
fundamental or ground rules of Arithmetic, because, by their various 
combinations, all arithmetical operations are performea. Evolution 
might, perhaps, seem an exception to this remark ; but.a little reflec- 
tion will convince any one, that this process is only a case of divis. 
ion, in which the -ffivisor and quotient are both unknown, but are 
required tp he equal. For division consists in rewlving a nuwher 
into factors, and evolution, in resolving animherinto equal factors. 



COMPOVITD irUMBEBS, 

ADurnoN. 

ITENTAL exercises; 

^ XXXV. I. Four boys gathered cheisnuts. The first 
gathered 2 qts. ; the second, 3 qts. ; the third, 7 qts., 
and the fourth, 6 qts. How many peck^ did they all 
gather? Then, 2 qts. and. 3 qts. and 7 qts. and 5 qts. are 
how many pecks ? 

% A silversnuth melted together i^everal pieces of sil- 
Ten as follows ; one weighing 10 oz. ; another 11 oz. ; 
another, 5 oz. ; and another 6 oz. How many lbs. did 
he melt. Then, 10 oz. and 11 oz. and 6 oz. and 6 oz^ 
are how many lbs. ? 

3. In 38. 4d. and 5s. 6d. and 2s. Id. how many shil* 
lings and pence ? 



Sec. 35. COMPOUND numbers. 129 

4. In 4s. Id. and Ss. 3d. and 2s. lid. how many shil« 
lings and pence ? 

6. In 16s. 9d. and 7s lOd. how many pounds, shillings 
and pence ? 

6. In 3 qts. 1 pt. and 5 qts 1 pt. how many gal. and 
qts. ? 

7. In 3 qts. 1 pt. and 2 qts. 1 pt. and 1 qt. 1 pt. how 
many gal. qts. and pts. ? 

8. In 2 yds. 2 ft. and 7 yds. 2 ft. how many yds. and ft.? 

9. In 6 fur. 35 rds. and 7 fur. 15 rds. how many mis. 
fur. and rds. 1 

In the aboye examples, the numbers have consisted of ureral 
denominations. Such numbers are called Compound Numbers. 
Numbers consisting of one denomination only^ are calfed SiHfLE 
Numbers. Write the following examples. 

10. A boy paid for a book 58. 4d. 2 .qrs. ; for a bunch of quills, 
28. 3d. 3 qrs. ; and for a penknife 3b. 5d. 1 qr. What cost the whole ? 

IHace like denominationB under each other ; s. d. qrs. 
thenaddtheqrs. l-j-3-t~2=6qrB. But6qrs.=ld. 5 4 2 
2 qrs., because 4 qrs. = Id- Set down the 2 qrs. 2 3 3 
and carry the Id. to the pence. There are then -35 1 
I3d.=:ls. Id. ^et down the Id. and earrv the — — — — ■ 
Is. to the shillings. The Bhillings, added, are ^11 1 "2 
. lis., which, as Siey are not enough to maxe a £. set down under 
shillings. In likib manner, perform the following. 

11. Bought a. watch for 5£. 6s. and a chain for 1£. ISs. How 
much did I give for both? ' Alis. 1£. 58. 

12. A man has four farms. The first contains 100 acres, 1 rood, 
20 rods ; the second 75 acres, 2 roods, 10 rods ; the third 150 acres, 
15 rods ; the fourth 125 acres. 1 rood, 5 rvds. How many acres 
in all ? ' Anf . 451 acres, 1 rood, 10 rrds. 

13. A merchant bought 4 pieces of cloth, the first containing 10 
yds« 2 qrs. 1 nl. ; the second 25 yds. 2 qrs. 1 nl. ; the third 20 yds. 
2 qrs. 2 nls. and the fourth 10 yds. '1 qr. 1 nl. How much in al^ ? 
Ans. 67 yds. 1 nl. 

. 14. Add together 38 gals. 2 qts. 1 pt. 2 gi. ; 16 gals. 1 qt. 3 gi. ; 
20 gals. 2 qts. 1 pt. 1 gi. ; 16 gals. 1 qt. 1 pt. ; 7 ^s. 1 qt. 2 gi. ; 
30 gals. 2 qts. 1 pt. Ans. 132 gals. 

From these examples we derive the rule to per form Addition of 
Compound number^, 

I. Place the saiueb denominations under each other. 

II. Add, first, the lowest denomination. Find how many of 

the next higher are contained in the SVM, which NUMBER CAR. 

ry to the next uiobsr^ and place the remainder under the d£. 
nomination added. 

III. Proceed thus with all the denominations. 
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EXAMPI<E8 FOR PRACTICE. 

15. A man bought land to the amount of 69£ ISs. 5d. ; fanning 
implements to the amount of 11 £ 10s. ; a }roke of oxen for 15£ 6a. ; 
a hone for 13£. Os. 4d. ; a cart for 4£ lis. 8d. and a saddle for 
19s. 4d. 2 qrs. What did the whole cost him ; Ans, £115 ; 6 ; 9^. 

16. A silversmith purchased seven ingots of silver. The first 
veighed 11 lb. 6 oz. 18 dwt. ; the second 9 lb. 3 oz. 7 dwt.^ the 
third 4 lb. 7 oz. 9 dvt. 5 gr. ; the fourth, 6 lb. 4 oz. 6 dwt. ; the fiflh, 
10 lb. 3 oz. 5 dwt. 19 gr.; the sixth, 7 lb. 9 oz. O.dwt. 18 gr. ; and 
the seiFenth 8 lb. 11 oz. 10 dwt^ What did the whole weigh ; Ans, 
601b. 9 02. IGdFt. 18 gr. 

17. ^orge lived in Hartford until be was 14 yrs. 3 mo. 4 d. old ; 
then he went to New-Haven, where he remained 8 yrs. 5 mo. ; then 
lie wont to New- York, where he remained 3 yra. ; then' to Phila. 
delpbia, where he staid 3 yrs. 2 mo. 1 d. His journeys occupied 
4 days ? How old was he then ? Ans, 28 yrs. 10 mo. 1 w. 2 d. 

lo.'A man has, in real estate £304 ; 5, in one place, and £247 ; 
0; 11, in another; and in personal property, the several sums 
£34; 19; 7, £7; 18; 5; £45;jO; 6, and 19s. Od. 3 qrs. Ho.w 
much in all ? Ans, £640 ; 3 ; 5 ; 3. 

19. A man brings to market 4 loads of wood, containing* the first 
1 cord 60 ft. 860 m. ; the second 1 cord 67 ft. 68 in; ; the third 1 
cord 30 ft. 300 in. ; the fourth 1 cord 30 ft. 631 m. How much in all ? 
Ans, 5 cords, 60 ft. 131 in 

20. Bought a quantity of ipfoods for £^25 ; 10 : paid for freight £3 ; 
19 ; 6 : for transportation, £2 ; 5 : for duties £1 ; 15 y^ : mr ex. 
penses were £2 ; 13 ; 9. What w&0 the whole expense of ,tbe 
goods io me ? ' ' * 



MUIiTIPMCATIOir. 

MENTAL EXSRCJHIES. 

^ XXXVI. 1. A man gave 6d. apiece to four of his 
children^ ilow many shillings did he give them ? 

2. 5 boys gathered 3 quarts of walnuts apieee« How 
many pecks did they alt have ? - 

3. Three baskets hold 1 pk. 4 qts. each. How many 
pks. and qts. will all hold ? 

4. If one bushel of grain cost 2s. 6d. how much will 2 
cost ? How much will 3? will 4 ?.6 ?. 6 ? 7 ? 8 ? " 

5. Multiply 3 qrs. 4 nls. by 2; bjf 3; by 4; by 6; 
by 6; by 7; by.8; 

6. Multiply 15 min. by 15 sec. by 4; by 8 ; hy 12 ; 

7. Multiply 1 pt. 3 gi. by 2 ; by3; 4; B; 6; 7; 8; 9; 

8. Multiply oz. 12 dfwt. 13 gr. by 2; by 3; 4; 5; 
6; 7; 8; 9; 
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9. Multiply 2 in. 2 b. c. by 2 ; by 3; l?y4; 5; 6; 7; 
S * 9 ' 

'lO.' Multiply 3 yds. 2 ft. 8 in. by 2 ; 3 ; 4 ; 5 ; 6 ; 7; 
8; 9; 

Perform the following oh yonr slate. 

11. A man bought 3 sheep at 1£. lOs. apiece. What cost the 
IK hole? Set the multiplier under the' multiplicand, £, s. 
and multiply as in simple numbers, observing only 1 10 
to carry from one denominaiion to another^ oa m Ad- 3 

dition of Compound Numbers. ■ 

4 10 

13. How much wool in^S packs,, each pack weighing % cwt. 2 qrs. 
13 lb. A. 7 cwt. S'qrs. 11 lb. 

13. What is the value of 5 cwt. of raisins, at 2£. Is. 8d. pr. cwt. 

A. 10£. 8s. 4d. 

14. What is the weight of 3 doz. silver spoons, each doz. weigh, 
ing 2 lb. 6 oz. 12 dwt. 3 gr. A. 7 lb. 7 oz. 16 dwt. 9 grs. 

15. In B bales of dloth, each bale containing 12 pieces, and each 
piece 27 yds. 1 qr. 2 nls,, how many yds. 7 A. 2,628. 

From these examples, we derive the following rule. 

Place the multiplier undbh the multiplicand, multiply each 
oe^^omination separatelv, beoinmn'o with the lowest, and carrk 

AS IN AOOmON. 

examfi.es for fractice. 

16. Whaf cost 12 bu. of apples, at Is. 9d. per bu. 7 A. £1. If. 

17. What cost 9 lbs. of cinnamon, at lis. 4id. per lb. ? 

A. £5 ; 2 ; 4 ; 2. 

18. Forms of Bills. 

Sheffield, Jan. 1, 1823. 
Mr. Robert F. Barnard, 

Bought of Wm. B. Saxton. 

4 gals, wine, at 8s. 7a. prTgal. 

7 reams paper, at 1 7s. ^^d. pr. ream* ... 

8 yds. broadcloth, at 1£. 7s. 9id. pr. yd. . • .. t 
12 bu. wheat, at Is. 9d. pr. bu. - - • - - 



* * 



Rec»d. payment, £20 ; 2 ; 2i 

War. B. Saxtox. 

Hartford, March 7, 1830. 
Mr. Wilson Whiton, 
'^' Bought of Packard &l Butler. 

1 set Waverley K^vels, - - - -- - - .£5; 8; 10 

3 Atlantic Souvenir, for 1830, at ISs. 6d.- . - - 2 ; ; 6 
1 Byron*8 works, -- .---- - --•- - 1; 0; 

1 jfohnson's do. - 1;15;0 

Rcc'd. payment, *• £10; 4: 4 

ForP. &B. 

William Trusty, 



< 
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19. If 1 load of lia^ weigh 1 T. 10 cwt. 2 qrs. 20 lb. 5 oz. 15 dr. 
what will 33 loads weigh ? 

20. Multiply 27 gals. 1 qt. 1 pt. 3 gi. by 28. 

21. Multiply 67 yds. 3 qrs. 3 nls. by 72. 



SUBTRACTIOJT. 

MCNTAL EXERCISES. 

§ XXXVII. 1. A goldsmith having 1 lb. of silver, 
melted up 7 oz. of it. How much had he left ? 

2. A boy having 3 shillings, gave away Is. 6d. How 
much had he left ? 

3. A pitcher contains 3 quarts of cider, and a man fills 
3 pint tumblers from it. How much cider is left in the 
pitcher ? 

4. Take 2 gi. from 1 pt From 1 qt. From 1 gal. 

5. Take 3 nls. from 1 qr. From 1 yd. From 1 £. E. 
From 1 E. F. v 

6. Take 3 oz. from 1 lb. From 1 lb. 1 oz. From 2 lb. 
2 oz. 

7. Take 19 gr. from 1 9. From 1 9. 6 gr. From 3 9. 
155 gr. 

8. Take 3d. from I shilling. From Is. Id. From 3s. 
2d. 

9. Take 15 minutes from 1 hour. From Ih. 5m. From 
7h. 7m. 

10. Take 5 drams from 1 Jfe. 1 3 . . From 6 3 . 33 . From 
9fc. 13.43. 

Write the following examples^ ^ 

11. A man's property amounted to 6,872£. 15s., and he lost a 
ship worth 1,539£. ITs. What was he then worth ? 

As we cannot take 17a. from 15b. we must borrow £. s. 

a £.=208. This 308. added to 15s. makes 358., from 6872 ; 15 

which, 17 being takeii, 18 are lefl. As we borrowed 1539 ; 17 
a £, we must make the pounds 1 less ; that is, 6,871 . 

instead of 6,872. 6871— 15$»=5332. 5332; 18 

12. George had 168. 8d. and be gave 4s. 9d. for a sled. How 
much had he left ? Ana, lis. lid. 

It will be betteri. instead of diminishing the next higher denomina- 
tion of the minuend^ to increase that of the subtrahend by 1 ; and the 
result will be the same, for 5 taken from 16, evidently leaves the 
same remainder, as 4 from 15, viz. 11. This is the best method in 
compound numbers, because, sometimes, the figure of the minuend 
may be a cypher. We should not be able to diminish this. 
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13L A man bought a keg of brsndj fbr 3£. Os. 6d^ but in etny* 
ing it home there leaked out as much as would come to 1£. 8s. 8d. 
What wasthe vaJue of the remainder ? 

Here we borrowed a shilling. To £. s. d. 
make up for this, we inereated the 3 B; 0; 6; 
ehillingt in the loioer number by 1, in- 1 ; 3 ; 6 ; 
stead of dkniniehiag ih& upper numbert ' 

which is a cypher. 1 ; 16 ; 10 ; Ant, 

Note. The intelligent pu|>il wiU perceive, that, as there are no shillings in 
the minuend, jthe borrowed shillinjr comes from the pounds. If we bad token 
a .poond from the 3 pounds, and after borrowing Is., put down the remaining 19 
in place of shillings, there would have been no occasion to increase the lower 
number. For 19 — 3=rl6 and 20—43=16. 'lliis however, in compound nam* 
l>era, would be perplexing. 

It will be recollected that this method of allowing, after having borrowed, was 
noticed in Subtraction of Simple Nambers- 0zzii.) 

14. A- man commenced business with 1,850£. Os. lOid. and at the 
end of the year, found that he was worth 2,570£. 98. 6|d. How 
much had ho gained ? Ana. 730£. 8s. 8d. 

15. I borrowed £317; 6, and afterwards paid £178; 18; 5|. 
How much wa^then due 7 Ane, £138 ; 7 ; 6|. 

16. A man purchased cloth to the amount of £27 ; 11. In turn 
he gave flour to the amount of £1^ ; 17 ; #» and thexest in money. 
How much money did he give ? Ane* £7; 13 ; 6. 

From the above we derive the following rule. 

PlJlCE'TUE SAME DBN0UINATI0N8 UNDER BACH OTHER. TaXE EACH 
DENOMINATION IN THE SUBTRAHEND, BEGINNING WltH THE LOWEST, FROM 
THE SAME IN THE MINUEND, AND TO COMTENSATB FOR BORROWIlfO FROM 
•ONE DENOMINATION TO ANOTHER, INCREASE .THE NEXT HIGHER DENOM. 
INATION OF THE SUBTRAHEND BV L 

IBXAMPI4ES FOR PaiACTICE. 

18. A merchant had 300 bis. 16 gal. of brandy, of which He sold 
82 bh. 15 gal. 1 pt. How much had he left ? Ane. 118 bis. 3 ots.' j pt. 

19. A man borrowed £60 ; 10, : and paid, atone time £17 ; 11 ; 
Ci ; at another, £9 ; 8 ; at another, £7 ; 9 ; 6 ; and at another, 
19s. Sj^d. How much then remained unpaid ? jh», £25; 1; 5|. 

20. I pay a debt of £105 ; 10, as follows ; viz. I give an order on 
another person ^r £15; 14; 9, and two nOles, one for £30; 0; 
6, and another for £39 ; J 1. The rest I pay down. How much 
do I pay down ? 

2].. The war between England ahdr America commenced April 
19, 1775, and continued untilJan. 20, 1783. How long did it con- 
tinue 7 Set it down thus. Yra. mo. d. 

1783; 0; 20; 
1775; 3; 19; 

22. From 2 cwt. 2 qts. 27 lb. 3 Oz. 8 dr. take 3 qrs. lb. 9 OSE. 7 dr. 

23. From 7T. 9 cwt. 3 qts. 16 lb. 8 oz. 3 dr., take IT. 11 cwt. 3 
qrs- 17 lb. 9 oz. 6 dr. 

13 
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94. Fron 15 yn. 8 mo. 3 w. S d. 5 h. 3 m. 3 mc., take 13 yrs. 
94.97 MO. 

95. Fhvm 989aorw, 3 roods 7 rdi., take 196aeree 3 roods, 30 rds. 



DIVlSIOBr. 

MENTAL EXERCISES. 

^ XXXVIII. 1. A man diyided 4 bushels and 2 pecks 
of ffrain* between 2 poor persons/ How much had 
eacn? 

2. A man divided 6 acres, 2 rbods, and 8 rods of land 
into 2 equal fields. How much land was there ' in each 
field ? 

3. Five boys agreed to share 2 qts. and 1 pt. of nuts 
equaUy. How much.ought each to have ? 

4. What is the 4th part of 5d. ? What is the 6th part 
of Id. 2 qrs. ? 

5. "What is the 8th part of 1 lb. Avoidupois ? 

6. What is the 7th part of 1 lb. 2 oz. Troy ? 

7. What is the 8th part of 93 ? of life. 43 ? 

8. What is the 4th part of 6d.? of 94.? of Is. Id.? 
of2fl.2d,? 

9. What is the 5th part of 6 gals. 1 qt. ? of 12 gals. 
2 qts. 

10. What is the 9th part of 2 square yds. ? of 8 square 
yds. ? 

11. What is the 11th part 1£ 2s.? of 3£ 6s.? of 
12£2b.? •, 

The fbUowins^ are to be written. . ~ 

13. A mail paid 4 labourers an equal sura each. To the whole 
lie jETe £10; 6. What was that apiece ? - 

in dividinsrl0i;by4, 2je are left. £, a,£, ».' 

4 will not go in 3, but if 2i; be ledu. 4)10 8(^ 12 
ced to shillinffs, 4 will divide the 8 • V 

number of shillings. Let this reduc - 

tion be made, by multiplying^ by 20« 2 • 

and let the Ss in the given sum be 20 

added in, at the same time. The . — 

whole is 4Bs., which, divided by 48 

4;=128. 48 

Reace, to divide compound numbers, 

I. DiVIDS SACH DENOMINATION OV THE DIVIDEND, SEPA- 
RATXLT BT THE DIVISOR^ JUXH THE SEVERAL QUOTIENTS. W IT. t. 
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BELOWa TO THE DSKOMIirATIOKB OF THXim &BSPBCTITB DITI- 

DSNDS. ' 

II. If a rsmatitdbr be left, in DirroniG ant denomina- 
tion, 11EDI7CE IT TO THE NEXT XOWER DENOMINATION, ADD IK 
ALL OF THAT DENOMTNATION, IN TfiE OITEN DIVIDEND, AND 
^ THEN DIYIDE 'A8 BEFORE* 

EXAJIEPI«ES FOR PRACTICE. 

13. If 11 tons of hay cost j623 ; ; S, what ii that per ton 7 

A. :& ; 1 ; 10. 

14. If 48 lbs. of cheese cost £1 ; 16, what is that per lb. 7 

A. M. 

15. If 13 persons pay equally towards a bill of 5X. Ss. lO^d. how 
m uch must each pay ? A. Ss. ^. 

1 6w If a nobleman's salary be jCI 50,000 a year, what is that a day 7 

A.410X ; 19«. ; dd. 

17. If 1 cwt. of raisins cost £3 ; 10, what ;b that a lb. A. 7id. 

18. If 12 qij^arts of wine coat £4 ; 15 ; 6, what is that a qt. 

A. 78. Hid* 

19. Divide JB115 ; 10, by 90. A. iJl ; 5 ; 8. 

20. Divide X136; 16 ; 6, by 108. A. J^l ; 5 ; 4. 

21. Divide 6 T. 11 cwt. 3 qrs. 19 lb. by 4. 

A. 1 T. 12 cwt. Z<iTB. 25 lb. 12 ox. 
,22. Divide 26 lb. 1 oz. 5 dwt. by 24. A. ;L lb. 1 oz. 1 dwt. 1 qr. 

23. Divide 666i; 15s. 9d. 1 qr. by 195. 

24. Divide 32 vrs. 5 mo. 2 w. 5 d. 17 h. 27 sec. by 306. 
,25. Divide ,441 Ifcu 3 oa. 16 dwt, 17 er. by 509. 

26. Divide 81 T. 16 cwt. 3 qrs. 25 lb. 15 oz. 13 dr. by 572. 



OBSERVATIONS ON COMPOI^ND NUMBERS, FOR ADVANCEB 

PUPILS. 

§ XXXI^. Man could not have lived long u^ the earth, without 
perceivin|r the necessity of different measures. In estimating di^ 
mensions of length, for ezmnple, he would find those minute divis. 
ions, of space, which, for the measurement of small objects 
were not only convenient but even necessary, very inadequate to hie 
purpose when applied to the height of a tree, or the breadth of a 
river ; and much more so, when employed to express the elevation 
of a mountain; or the distance' traversed on a long jourpey. Henee, 
the origin of different dentmtnations. For the purpose of easily 
comparing the different denominations with one another, and, in 
so/ne cases, of eubstituting one for another without altering the 
value, it seemed best to make each higher deneraination such as to 
contain an exact number of the next lower. 

- Space was, dotibtless, first measured by man ; imd for this purpose 
were employed the dimensions of varioua members of the human 
body ; as the breadth of the faaii'd, its extent when ei^ead, called 
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tke fpuit tbe bfMdth of tiie nail, and oi the thumb, iho length of the 
foot, and of the arm, and ako the length of a step or pace. These 
lhil^p| seem to havo formed the basis of measures of length, in all 
nations. From the thnmb is. derived the inoh; from the footyiw 
being, in length, about twelve times the thumb's breadth, the meas- 
ore still used of the same name ; from the arm, as being- about three 
times the length of the foot, the yard ; and fVom the hand, the span ' 
and the paoe, the measures, respectively bearing those names at the 
present time. It is said that the yard now in use in England, ** was 
adjusted from the arm of Henry I. in 1,101, and that the old French 
flted du roH (king's foot) had a similar origin." From these sprung^. 
nighsr denominations; as the mile, being tnille passuum^ that is a 
thousand paces, dtc. From lineal measurements, tha transition 
was easy to those of surfaces and solids.. 

In the ruder ages, men weighed with the natural balance of the 
aima and hands ; a balance, indeed, quite as rude as the age, in 
which it was emploved. When greater accuracy seemed to become 
necessary, the artificial balance was - constructed, on the hint, thus 
afforded by nature. From what circumstance weights derive their 
actval, or their, comparative sizes, we do not know. 

As the process of coining implies weight, money, properly speak- 
ing, was not probably employed, until long after the invention of* 
the balance. Its denominations have usually been entirely arbitrary. 

The division of time was naturally suggested by the succession of 
days and nights, by the resolutions of the moon, and the retums^ of . 
the seasons. The subdivisions into GOs^ seem to have had their 
origin m Ptolemy's sexagesimal Notation, (see § vi.) - It has 
been supposed by some, on the other hand, however, that, since the 
moon wiLs dlMorred to make 12 complete revolutions In a year» 
man naturally made the subdivisions of the day, and likewise of the 
night the same in number.^ 12 subdivisions of the day, and 12 of 
the nijrht made 24 hourt. Then, as the month contained 30 days 
and 30 nights, making 60 parts in the whole, the subdivisions of the 
hour were made by 6&. .[See American Almanac for 1830.] This, 
however seems improl»ble, and the circumstance that the year 
oontiiins considerably moro than 12 revolution's of the moon^ and 
likewise, that one revolution, (which measured the original month,) 
does not contain 30 days, ishows that the supfROsition has little 
foundation in fact. The division of time into periods of 7 days, or 
weeks, has been found to have been very extensively employed, by 
rude nations. 

Any one who will compare the operations on Federal Money, 
with those on any other set of Compound quantities, 'which we have 
exhibited, wUl be ready to inquire, or will perhaps rather be able to 
answer the inquiry, why it is that the former are so ^nuch moro 
simple and easy, than the latter. It is evidently becaiise the law of 
increase, in Federal Money, is the same as that of simple^ numbers. 
The radix of each i« 10. The ' pupil will now perceive bow much 
reason we hare to regret, that weights, measures, &c. should have 
been originally made to increase by ratios so irregular and so incon. 
venient. But it must be recollected that they had thQir origii^ 
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probably, before that of the Decimal Notation ; and accident, which, 
we have sren, determined this Notation, (( vi.) determined like- 
wise the divisions of Compoond Numbers. .The ease with which 
we conduct processes on Federal money, results only from the fkct 
that its ratio is the radix of our scheme of Notation. Then, before 
this Notation was t^stablished, there was nothing to givt the decimal 
division of Compound Numbers any advantage over many others. 
And, if there had been, it is not t( be supposed that rude and barba. 
rous nations would be i.kely to form systems of division onscientif. 
ic principles. Present convenience or caprice would bo their only 
guide. Yet notwithstanding all the inconvenience of our present 
divisions of weights ahd me>iBures, no question wa.« made of their 
propriety, until sometime during the last century. Near the com- 
mencement of the French revolution, the National convention re- 
solved on a reform. They determined, to flestroy, at a blow, the 
old systems, and to establish o^ers, increasing decimally. This 
was accordingW^ done, and, of course, the numerical operations up- 
on Compound Numbers, in France, immediately became aa ea«y, as 
those upon Simple Numbers. The following is ft brief account of 

THE FRENCH MONEY, WEIGHTS AND MEABVRES. 

The National Convention of France, on the first of August, 1793, resolved to 
mtrocTuce a new and uniform system of weights, measures, and generally of all 
compound quantities. The French Academy of Science,, were requested by the 
Assembly, to draw up such a system; and, accordingly, in the year 1795, thsy 
submitted that which we are- about to explain. This was immediatelv adopted 
and its use enforced for 16 years, when the alterations took place whicn we nave 
noticed below. 

Commencing with measures of length, the Academy took great pains to obtain 
fiome fixed and universal standard. It seemed necessary to determine on some 
dimension in nature, which should not be Uable to thange with time, but which, 
existing always the same, should afford the means of rectifying an^ error which 
might, by any accident, or by variations insensibly creeping in, distarb the uni- 
formity of the system. It was, at length, determined that this «hould be the 
ten-milltonth part of the distance from the equator of the earth to the pole, or, in 
other words, .one ten-millionth part of the ^^uadrant^ (quarter of a circle,), of the 
terrestrial meridian. 

By very accurate measurement, the length of this was discovered to be s<»ne- 
thin^ more than 3.078 old French feet, or 3.281 E^nglish feet, nearly. This was 
taken as the unit of lengthr^d palled the metsb. The lar^ measures were 
made by multiplying this unit by 10, 100, dc, and the sub-divisipns, by dividing 
it by 10, 100, <ftc. ; in order that the whole might proceed on the decimal scale^ 
and thus, correspond with the decimal Notation of numbers. 

FRENCH MEAStTRES OF LEKOTH. 

10 milli-metres make 1. centi-metre. 

'10 centi-metres • "^ " 1 deci-metre. 

10 deci-metres '^ 1 metre, (the unit of length.) 

10 METRES "- I deca-metre. 

10 deca-metrea " 1 hecto-metre. 

10 hecto-metres " I kilo-metre. 

10 kilo-xhetres " 1 myna-metre. 

The- word metre means measure. The names of the other demMninslions are 
formed from this, by PREFUEe. The prefixes for the sub-divimons of the imitj 
are taken from the Latin ; those for the larger measures, firom the Gre^k* 

13* 
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la measuring svrpacb, a bquabk dkcA'METBE, equal to 100 square metree, 
waa made the unit Thia unit is caOed the abb, from the Latin arta, met^iog' 
aur&ce. Tlie namea of the denominationSf all of coiuve, graduated by the deci- 
mal Bcale, are aa fbUowa, be^nnnmg with the leasts and proceeding to the^^eatest. 

Centiare, (aquare metre); Deciare ; Abe, (unitdf sumce); Decare ; Hectare f 
Kihu^ ; Myriare. The aquare deci-metre^ centi-metre, cmd cailli-metre are used 
for amaller measures. 

In measuring capacity, a cubic deci-mbtbe, c^ualto .001 af a eubite me- 
tre, waa made Die unit This unit is called the litre, from /tVron, the nam« of 
an old French measure, of one-fifth leas capacity. The denominations increase 
decimally, aa before, and are Centi-Iitre ; Deci-hU'e ; Litbe, (unit of eapacity) ; 
Deca-litre; Hecto-Ihre ; Ktlo-lrtre, (cubic metre); Myria-litre. _ In measurmg 
SOLIDS, a CUBIC HBTBB was madeihe unit. This unit is called the STERFr 
and will be aeen to be «qual to the Kilo^tre, vd, the above measures of Capacity. 
The denominations, increasing decimallY, are Deci-stere r Stbbb, (cabk metsc 
and unit of aolidity) \ Deca stere. We havegivep the leu^th. 6f the metre, amt 
from that may be found, if necessary, all the other dimensions. In measurinj^^ 
TIME, the day was divided into 10 hours ; each hour, into 100 mmutes ; and 
each minute into 100 seconds. Thus a French hour became 2h. 24m. English,. 
or common bo«n^ ,* and the Firench minute, Im. 26.4 sec. Engiisfa. In meas- 
urinff THE GiBCLE, ieO''ltnade 1' ; 100' made 1^ ; 100^ made 1 quadrant, (quar- 
ter (« a circle) ; and 4 quadrants, or 400^' made the whole circle. ByUus divi- 
bIoH^ one degree became 54 minutes as they are commonly measured. Weights 
were e<»uiiected with measures of extension^ by asmtnUng aa the unit of veight, 
the toeight of a cubic centi-metbe of pure watbb at a medium temperature. 
This unit was called a obamme,' and the names of the other denominations - 
were formed, as above, by prefixes. The French money was made very sim- 
p\e. 100 centiemea, (hundredths,) make 1 frane. The centieme was made rt> 
wei^ 2 grammes, and the silver firanc, 5 grammes. Even the thermometer was 
decimally divided, and the Paria cevtiGbadb thebmometeb hius at the 
freezing, and lOO at the hoiling point 'Ebcperience proved, however, that thes^ 
divisions, though they rendered ealeulationa extremely easy, and, in fact, reduc- 
ed all compound quantities to aimple^ wdre not as convenient in practice as 
many of those, of tne systems exploded. _ On the decimal system, no even quar- 
ter, third) or sixth of a foot could be obtained, as on the duodecimal, and as tnesc 
fractions are of frequent occurence in practice, much inconvenience was experi- 
enced. It was found, too, that " for the Operations of weighing, and measuring 
capacities, the continual division by 2 renders it i>racticabie to make up a ^iven 
quantity with the smallest number- of standard weights and measures, and is far 
preferable, in Uiis respect, to any decimal acale." [ileparf Brit. House of C. June 
24, 18 19-] These circumstances lendered the people dissatisfied. The govern- 
ment fbimd it necessary, therefore, ioMecree, on the 26th March, 1812, £at tlie 
old names of the lo»»e, the eU or attne, the/oof, the inch, and the busMl^ should 
be allowed ; but that, in order to preserve the fneln'ca/ system, they should repre- 
sent new measurei^ related to that system as fcdlows : ■. 

The toise 2 metres. The inch -yV inetre. 

The foot j- metre. The aune 1 J metres. 

The bushel I of a hectolitre. 

These measures were likewise subdivided duodedmally, instead o£ decimally, 
on the ground that " the decimal aystem, though favorable for cakulations, is not 
equally so for the daily operatioDS of the people, and is not easily comprehended." 
iDeereCj Mar. 28, 1812j) 

Thus we see, that the Prencli weights and measurea, at the present day, are. 
for the moat part, only decimal in theory, vidiile, inpracticey they are duodecimal. 
Similar in this respect, in our own country, are the measures of land. SurveyorFr 
by the use of Gunter's chain, are enable^ as has been shown, I xxxiii, to make 
4heir calcnlationa deeimally. But, at the same time, the measures in - common 
use, ao far from being on Uie decimal scale, or from increasing unifijrraJy, ore 
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among the most incoBveoieot we bare. This shows the great difficulty ofmaking 
innovations upon systems in commoa uae, even where convenience seems to 
demand it. 

It should be' recollected, that the French decimal system was introduced at the 
recommendation of philosophers and i&en of learning, who, having little occasion 
to engage in those occupations, in which it becomes necessary to make frequent 
use of weights and measures, over-looked entirely one most important part of 
their subject, viz. the practical; and kept.iii view only that which most concerned 
them, viz. the theoretical. The result of this experiment has been to show, that 
it'isout of , the question ever to think of re<nicing compound numbers to correspond 
entirely with the decimal Notation. Much mislit doubtless be done towards 
renderm^ them more imiform and simple than they are at present^ were it not 
for the difiiculW^ of the attempt, as well as the inconvenience, and the confusion 
that must resuU froln any material change in a system so long established, and 
so interwoven with oil the transactions of commerce, as well as the processes of 
the arts. There has probably never been, in the history of the world, an occa- 
sion, on which such a change could have been effected, if we except the French 
revolution. The people of that country were,, at that time, so carried away by 
their rage for innovation, that they were ready to root up and destroy every thing 
ancient and venerable ; and that, too, for the very reason which mduces other 
nations to cherish and esteem their instiiutions, viz. their antiquity and long 
familliarity. They conceived every thing old, to savor of the monarchy^ ana 
therefore, they waged against it a most furious warfore. Had this zeal Wn 
turned into another channel, it might have been productive of much good. Had 
the favorable moment been seized for the introduction of the duodecimal scale of 
Notation, (see § vi.) more would have been accomplished towards promoting the 
cause of science, than it will probaUy ever again be within the scope of a legis- 
lative act to effect. " . 

The subjeet of .weights and measures having been submitted in 1819, .by the 
Prince Regent of txreat Britain, to a committee of distinguished men, they report- 
ed decidedly against the decimal scale, but proposed soine slight alterations in 
the existing system. Accordingly, in 1626, by act of Parliament, the following 
changes took place. 

The bushel which had been before used in England, Was called the Winchester 
bushel^ and was a cylinder 8 inches deep, and 18^ inphes in diameter, containing 
3,150.4 cubic inches. The gallon, by drv measure, therefore, contained one 
eighth as much, or 238.8 cubic inches. The beer gallon contained 282, and Uie 
wine gallon 23.1 cubic inches. 

These measures were abolished, and the bushel ordered to contain 2;217.6 
cubic inches, and the gallon, one-eighth as mnchr^277.2 cubic inches. Iliis 
latter measure is used both for dry and liquid measure. 

The capacity of these'measures is determined by weighing them, at first empty, 
and afterwards filled with pure dibtilled water, at the temperatiu:e of 62^ of Fah- 
renheit's thermometer. The bushel ooght to hold 80, and the gallon 10 U>s. 
Avoirdupoicr.. 

The weights, however, were first determined from measures of capacity, f9 
cubic inches of distilled wat^er, at the temperature of 60^, being declared to #eigh 
10 bz. or 4,800 grs. Troy, and 7,000 ^frs. Troy, to be equal to 1 lb. Avoirdm>ois. 

From thjs, also, we Jiave the .relation of the weights Avoirdupois and Troy. 
7,000 grs. reduced, make 1 lb. 2 oz. 11 dwt 16 gr., which iezpresses th^e weight of 
I lb. Avoirdupois, in Troy weight. 1 lb. Troy, in Avoirdupois weight, is 13 oz. 

^TT? ^ Thus the lb. Avoirdupois is greater them the lb. Troy, and the oz. 
Troy, greater than the oz.' Ayoirdupois. 

It may still be enquired, how is the measure of length determined, on which 
these measures of capacity and we^ht depend 1 It was found that, according to 
the scale adopted, the pendulum vibrating seconds on a level with the sea, and ia 
a vacuuin, at London, was 39.1372 inches, and the Prencli metre, being the 
ten millionth part of the quadrant of a meridian on the earth, was 39.3694 inchec. 
Hence, there are Iwo natural standards with which it may always be compared, 
and by which it may be rectified. 
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In 1,827, the le^bture of the state of New- York passed an act, regulating 
weights and measures. The yard was made the standard of lei^h, aiid was 

ordered to be "f ^'f^f^4 f of the pendulum Tibrating seconds at Columbia college, 
in the city of New- York, this pendulum being 39.10107 inches. The pound was 
made the unit of weigh t^ and its magnitude determined by the weight of a cubio 
irmt of water, which, at 409 temperature, weighs, on this scale, 62^11)8., or 1000 oz. 

The gallon holds 101b. and the bushel SO lb. Hence, in the bushel, are 2,21 1.84 
cubic inches, and in the gallon 276.48 cu. in. 

In the state of Connecticut, the bushel contains 2,198 cubic inches, and the gal- 
Ion, dry measure, 274|. The ale and wine gallons are of the same dimeuBions 
with the old English measures of the some kind mentioned above. - No scientific 
standard has been adopted, nor has the mode of testing capacities by weight been 
established bylaw. Most of the states of the uinon have been as iniittentive to 
this subject as Connecticut: They have all, indeed, legislated on the subject, but 
Lhdr enactments have been made without the advice or assistance of scientific 
men. It is to be hoped that other states will soon follow the example of New- York ■ 



PROMISCUOUS EXAMPLES. 

. JHE^AL EXERCISJCSU 

^ XL. 1. 4 of 35 are how many times 47 | of 40 arc 
how many times 7 ? 

2. T^ of 60 are hotir many times ,5 ? y of 45 are how- 
many times 8? 

3. y of 24: are how many times 10 ? V of 42 are how 
many times 9? 

4. f of 40 are how many 7Uis of 21 ? | of 10 are how 
ma liy ninths of 72 ? 

5. IJ of 24 are how many fourths of 16 ? Y ®^ ^ ***€ 
how many fifths of 50 ? 

6. I of 48 are how many elevenths of 44 1 J of 63 are 
how many eighths of 72? 

7. 24 is 4 of how many times 6 ? 36 is ^ of how many 
timcs 5 ? 

8. 48 is I of how many times 4? 72 is ^j of how- 
many Umes 12? . 

> 0. 96 is y of how many times 11? 120 is V* of how 
mauy times 5 ? - 

^ 10. 77 is li of how many fourths of 32? 64 is f of how 
many sevenths of 49.'? 

11 . 42 is TT of how many fifths of 30 ? 49 is J of how 
many thirds of 36 ? 

12. 39 is f of how many twelfths of 48? 60 is |f of 
how many eighths of 72 ?. - 

13. J of 24 is W of how -many times 6? | of 15 is |. 
of how many times 3 ? 
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14. f of 32 is y of how many times 5 ? |)- of 44 is f 
of how many ^imes 8 ? 

15. If of 45 is 4 of how many times 4 ? ^ of 15 is 
y of how many times 11? 

16. i of 64 is If of I of how many times 7 ? f of 40 
is f of /i- of how many times 8 ? 

17. If of 66 is f of } of how many times 9? /^ of 80 
is I)' of f of how iQany times 9 ? 

18.. I of 15 isVV off of how many times 12? | of 24 
is f of If of how many times 5 ? 

19. I of 40 iff ^ of how many 4ths of 28? H of 72 is 
j- of how many 7ths of 35? ' 

20. f of 27 is i of how many 3ds of 33? i of 16 is 
H of how many 6th8 of 18 ? 

21. f of 28 is f of how many 9ths of 63 ? ^^ of 88 is 
f of how many 3ds of 15? 

22. 4 of 35 is V of A of ^ow many 5ths of 46? f of 
54 is f of If of how many 8ths of 56? 

23 y of 32 is # of VV of how many 6ths of 54? y 
of 32 is y of f of how many 9ths of 54 ? 

24, If of 34 is f of If of how many 8ths of f of 40 ? 
f of 30 is f of I of how many 3ds of /^ of 44 ? 

25. f of 45 is y of ^ of how many 4ths of y of 10 ? 
x^ of 39 is y^ of I of how many 7ths of f of 28 ? 

The following are to be written. 

d6. A man collected debts, of the following amountt ; 13£. 98. 
Id. 3 qcs. ; 19£, 28. Ud. Iqr. ; 47£. lOs. 9d. 2 qrs. ; and 14£. 138. 
5d. How much did he receiTO in all 7 Ah8. 90£. 16s. 3]^. 

27. I pay for cloth £14 ; 19 ; 6 ; for flannel, £11; 4; 9; for 
grain, £25 ; 10 ; for sugar, £4; ; 6 ; for cof!R9e, £3 ; 6 ; 8 ; and 
fur molasses i9s. 6d. What cost the whole ? Ans. £60; ; 11. 

28. A farmer brought to market butter, which brought him 54b. 
cheese, which brought 598. ; a load of wood, 498. 9d. 2 qrs.; ®ggs* 
398. 8d. ; and apples, 47^. 9d. In part payment he received 41b. 
of tea, at 48. 9d. pr. lb. ; 12 lb. sugar, at 8d pr. lb. ) 3 shovels at 68. 
apiece ; 5 hoes, at 38. apiece.; 8 yds. of cloth, at 1£. Ss. 6d. pr. yd., 
and the rest in money. How much money did he receive ? Ans* 
2s. 2id. 

29. What cost 11 T, of hay at a£. Is; lOd. pr. t. ? Ans. £23 ; 
; 2, 

3Cr. 5 nien shared equaHy a prize of £1,444 ; 1 ; 6. What was 
each man's share ? iln«. £288; 16; 3i. 

91. In 9 bales of cloth, each containing 12 jHeces, and each 
nieee, 27 yds. 1 qr. 2 nls. how many yds ? Ana, 2,956 yds. 2 qrs. 

S2. A man, having £1,000^ last 4id. What had be left ? Am, 
£999} 19; 7i, 
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33. A man, failidg in trade could only pay £666 ; 4 ; 1^. on a 
debt of £706. How much did his creditor lose ? Ans, 39 ; 15 ; 10|. 

34. Bought a hhd. of wine for £67 ; 4. What waa that a gal. ? 
Ans. £1; 1; 4. 

35. Bought 48 yds. of cloth for £11 ; 2. What was that a yd. ? 

-ill*. 4e. 7id. 

36. If a dozen silver spoons weigh 3 lb. 2 oz. 13 dwt. .12 gr. . 
What is the weight of 1 spoon ? ^ns. 3 oz. 4dwt. 11 gr. 

37. If 15 yds. of cleth cost 945, what will 47 yds. come to at 
that rate 7 Ana. ^141. 

Note. If 15 yds. cost g45, 1 yd. will cost one fifteenth as much. 
45-*-15--x83- If 1yd. cost $3 47 yds. will cost 47 times as much. 
3X47 ^$141, ilns. 

Questions like the last belong to PropohtioN or the Rulk of 
TiiaBf;. (SEB § xci.) The above mode of solving them is called 
the Solution by Analysis, or the Analytic Solution. 

38. If2 gal. of brandy cost $1, what will 50 gal. cost? ^nt. 825. 

39. If 100 men dan do a piece of work in 12 days, how- many 
will it take to do it in 3 days ? Ana. 400. 

Note. It will take 12 times as many to do it in 1 day ; fuad ^ as 
many to do it n 3 days, as in 1. 

TIow many vds. of cloth, 3 qrs. wide will line 30 yds. that is 5 qrs. 
wide? Ana. 50. 

41. H'>w many yds. of matting, 2 fl. 6 in. broad, will coyer a 
floor, 27 a. lonfT, and 20. fl. broad 7 Ana. 70. 

42. If 30 men can perform a piece of work in 11 days, how many 
men wi I aceompUsh a piece, 4 times ar large, in ^ of the time ? 

43. If 13 gal. of molasses cost ^6.50, what cost25 ?-ilns. 912.50. 

44. If 15 Ih. of sugar cost $1,875, what cost 29 ? Ana. $3,625. 

45. Tf 21 lbs. of coifee cost $5.2S, what cost 57? Ana. $14.25. 

46. If 5 yards of cloth cost $38.40, what cAst 639 yards? 

47. If 18 lbs. of sugar cost $1,875, what will 7 barrels come to, 
each wieighiftg 3 cwt. 3 qrs. ISJbs. 9 oz. ? 



FRACTIONS. 

§ XLI. F^orawhat has. already been said of Fractions, the leamex 
will understand that they are, 

I. Expressions for parts of an integer or whole unit, or 

II. Expressions indicating the division of one numher by an. 
other. • 

Bef re proceeding farther, we will lay down a few princmles, 
resulting fi'om the nature of Division, which will Msist us in pur. 
suing the subject of Fractions. *, ' 

If a divisor is contained in a dividend, a certain number of times, 
the same divisor will be contain^ i^ twice that dividend, twice as 
often; in. 3 times that dividend, three times M. often; i^ 4 titne* 
that dividend, 4 times as bftep^ and so ont 
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If, thetit the DIVI80& remaimB the same, uulttpltino thk diviobn* 
.IT ANT NUMBER, MULTIPLIES THE QUOTIENT bt thk blue 

DUMBER. 

If a divisor 30 contained in a dividend a certain namber of times, 
the same divisor is contained in half that dividend one half as often ; 
in one third of that dividend, one tbiru as often, and so on. 

If, then, the divisor remains the same, divioino the dividend by 
ANT NUMBER, DIVIDES THE QUOTlEl^T bt the same number. 

If a divisor is contained in a dividend, a certain number of times, 
twice that~ divisor^ is contained in the same dividend, one half as 
often ; 3 times that divisor is contained in the same dividend, one 
tliirJ as often, and so on. 

jQT, then, the dividend remains the same, BitJLTiPLTiNG the divisor by 
ANT NUMBER, DIVIDES THE QUOTIENT bt the same number. 

If a divisor is contained in a dividend, a<?ertain number of times, 
half that divisor is contained in the same dividend, twice as often ; 
one third of that divi or, 3 times as often, and so on. 

//', then, ^dividend remains the same,' dividing the divisor by 
ANT NUMBER, MULTIPLIER THE QUOTIENT bt the same num- 
ber. 

It seems than, that multiplying the dividend has the same effect on 
the quotient as dividing the divisor ; and that dividing the dividend 
has the same effect as multiplying the divisor. 

Of course, v^ul^plying both divisor and dividend products opposite 
effects upon the quotient, and dividing both divisor and dividend 
produces opposite effects upon the quotient* Then, 

Ir the divisor and dividend be both multiplied, or both divi. 

DED BT the same NUMBER THE QUOTIENT WILL NQT BE ALTERED. 

Now as every Fraction is an instance of division, in which the 
numenitor is the dividend, the denominator the divisor, and the 
value of the Fraction, the quotient, we may apply the above princi- 
ples to them. Of coarse, 

MULTIPLTINO THE KUMERATOR OB* A FRACTION, MXJLTI- 
PT«IES THE VALUE, AND DIVIDING THE NUMERATOR DIVlbES THF. 

vArf^uE. And, ' " 

MULTIPLTING THE DENOMINATOR OF A FRACTION DIVIDES 
THE VAI.UE, AND DIVIDING THIC DENOMINATOR MULTIPLIES THE 

vAi^uE. And, . 

Multiplying THE numeim^tor producer the same effect 

UPON the value as dividing THB denominator; and DIVID- 
ING ^H£ numerator produces- the same EFFECT AS MULTI- 

plyVg the denominator. And, 

Multiplying the numerator produces an opposite ef- 
fect UPON .the VALUE, FROM MULTIPLYING THE DEKOMINA- 
TOlT; AND DIVIDING THE NUMERATOR PRODUCES AN OPPOSITE 

EFFECT FROM DIVIDING THE DENOMINATOR. Therefore, 

If TKIC NUMERATOR AND DENOMINATOR BE BOTH MULTI- 
PLIED, OR DIVIDED BY THE SAME NUMBER, THE VALUE OP THE 
FRACTION WILL NOT BE ALTERED. 
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MENTAL BXBECY8ES. 

^ XLIt. 1. Which Fraction has the greatest value y 
or I ? Ans. Neither, because 6 is in 12, twice^ and 3 is 
In 6 twice ; or y =2, and |.=2. 

2. Which is the greatest V or y ? Why? 

3. Which is the greatest | or | ? Why ?: 

4. Which is the greatest f or | ? Ans. Neither, for" 6 
is 3 times 2, or 3 twos, and 8 is 4 times 2, or 4 twos* It is 
plain, that 3 twos is the same part of 4 twos that 3 oines 
is of 4 ones, or that 3 is of 4« 

5. Which is the greatest H or J? Why? *f or}? 
Why? y orj? Why? y or|? Why? Horf? Why? 

We see then, that Fractions of the same voZiie may he Expressed 
hy vtrtf different numbers, ^ 

The numerator and denominator of a Fraction ace called tebHs. 

When a fraction is bxprsbsbd by thb smallest injVBBBs possi- 
BUS, rr is SAID to bb in its least or lowbbt terms. 

When a Fraction is^ not in its lowest terms, it is plain that to 
make it so, we must diminish the terms, in such a manner as not 
to alter the value of the Fraction.. This can be done by dividing 
bothj by some number which will divide t^em, without remainder. 

(§ xll) 

1. Reduce the following Fractions to tlveir lowest 
terms. • , r 

t'j; H; H; fi; If; H; H; \\\ 4f ; H; U- 

2. Reduce the following Fractions to their lowest 

terms, {f ; V. +i ; «; J* ; A ? 11 J A J tV? ?^ ? 

3. Reduce, the following 'Fractions to their lowest 
terms. H ; H? H? B? f I ; HsfisMi H'H; 

. The following are to be written. 

4. Reduce |f f^ to its lowest terms. 

First divide by 6, and then by 6 again. 4)J||=s)|4f =|f, Ans, 

5. Reduce ^'^V; iH? iM? AW and ^VV; to their 
lowest terms. Ans. 4 ; | ; f ; 4 and i. 

The rule then, seems to be — • 

DiVIDB BOTBi TERMS OF TBS ^ACTIOJ? BY ANT NI7MBER WHICH ^'lU.. 
mVIDE THEM WITHOUT A RBUAINDBB, ASD THB aCOTIENTS IN THB SAME 
MANNER, UNTIL NO NUMBBR OREATER THAN 1 WILX. DIVI{>E BOTH, WITH- 
OUT A REMAINDER. 

The pupil will soon find, that there are some numbers which 
pannot be divided without remainder, except by themselves or by 1. 
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Tiivs, 7 c«& Ivi divided wHhoat raJteiadMr by bo mmliert «ni«pt 
7 and 1. 18, 17, &c. an rach niiinlwn. 

A NUMBER WHICH CAN ONLY U DITIOBO BT ITflBLr, <A EV 1, U 

CALLED A PRIME NUMBER. 

Namben which adjnit of diyisioxi, or of beiBg rMohred into &c. 
ton, we hare ah«adj aaen (§ zn.) aio eaHed wM o rffa mmdWv. 

An btbn piviBoa of a jiviibbk, tkut it, mm wfaeA iDitt ifttm^e i< 
without remainder, is oallba a MEASURE of that nvmbbb. 

Thus, 3 is ft n^easure of 15, beeaose 8 Chides 15 withoat remainder. 7 is a 
ueasure of 36, ^tc 

Every number is a measure or even diviacr of itself 

10 mayiw divided by 2, 5, or 10. Of eoorse, any nwnber of IQs may be 
divided by 2, <5, or 10. Then, if the right huid figure of a nuuber be a cypher, 
tliat numoer ie divisible, that is, it may be divided by 2, 5, or la Of eounMk if 
the right hand fi^e of a number be divisOile by 2, the whole niuaher is dmsi* 
ble b^ 2. And, if the right hand ifigore of a number be 6^ the whole naoiber is 
divisible by 6. 

100 may be divided by 4. Of course^ airy mxmber of lOOsi may be divided by 
4. Then, if there be two cyphers at the right of a nnmber, the number is divisi- 
ble by 4. Of course, if 4 will divide two fgurea on the right of a number, it 
will divide the whole number. 

1,000 may be divided by 8.' Of course, any number of l(OOOs may be divided 
by 8. Then, ifthere be three cyphers at the right of a number, the number is 
divisible by 8. And, if 8 will divide three figures on the right c^ a number, ft 
will divide the vhde nmnber. 

It has been ab'eady shown, (f IX.) that If thesoni of the figures, whieh com- 
pose a number, be divisible by 9 or by 3, the whole namber is diviBiblS by 9 or 

20 is divisible by 4. Of course, any number of times 20 is divisible by 4. 
Then, if the tens be eifen, we need only try the right hand figure by 4, to dis- 
cover whether it will divide th^ whole number. 200 is divisible by 8. Of conrae, 
any number of times 200 is divisible by 8. Then, if the htmdrede be eten, we 
jieed onlv try ihe two right hand figures by 8^ to discover whether it will divide 
the wh<Jo number. 
. To discover whether a Prime number will divide, we must make SfBtnal trial. 

1. Find the measurds of the following noxnben, omitting the 
ntimher itself, as being of coune a meaaure.. 18, Si7« dO, SI, 84, 
48, 79. Ans, Of 18, the measures i^e 9, 3, 6, 9. Of 27 » 3, 9. Of 
'2Q ; 3, 4, 5, 10. Of 21 ; 3, 7. Of 24 ; 2| 3, 4, 6, 8, 18. Of 48 ; fT, 
3, 4, 6, 8 12, 16, 24. Of 72 : 2, 3,4, 6, 8, 9, 12, 16, 84, 3^. 

2. Find the measares of the following namben^ 106» lflO« 432, 
936, 846. 

3. Reduce the following Fractions to their lowest 
terms. ^Vt ; r'lVr ; Hi ? Ittf ; HH 5 MV I ^h 5 

xUh'^ mil ^AVVM. ^^s. A; A; *; *; *• 

4. Reduce the following: ^; i?|f ; ^fffh* 



^ XLIII. In almost ^rery one of tfa» ftboir« iMaiMi Aefopil 
has found it necessary to perform seirontl BuoeftHdn^ 4 W i i » l lt. Silt 

14 
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eoold have fimnd at onoe, Um gregteH mumhert wfaiek w<mld 
dtfide both tarnu witlumt ronaiader, onlj one diyinon would have 



A mmsn wBica u a mEAeumE of two oe moeb HUMBams » oailmh 
vifBia COMMON MEASURE. 

T>B OaSATBTE HUHIBE WHICH WILL HIABVaa TWO OtL HOES UlfB' 

If CALLBD Tfuia GREATEST COMMON MEASURE. 

MENTAL EXERCISES. 

- 1. What is the greatest eommon measure of 4 and C ? of 8 and 
197 of 14 and 167 of Gaud 97 

3. What is the greatest common measure of 4 axid 107 of 4 and 
147 of9andl57 oflOandl5 7 of7and21? 

0. What 18 the greatest common measure of 3 and 37 7 of 30 and 
97 of 15 sod 90 7 of 20 and 30? of30and40? 

4. What is the greatest common measure of 2 and 20 7 of 8 and 
86? of 6 and 167 of 18 and 24? 

5. What is the greatest common measure of 12 and 16 7 of 16 
and307 ofl2andI87 of 16 and 187 

6. What is the greatest common measure of 65 and 28 ? of S^8 
lAd 21 r of 21 and 14 7 of 14 and 2 7 

In the case of small ntunbera like tbe above, there is no difficulty in finding 
the greatest «onunon measure. The following are not so easy. 

7. Find the greatest common measure of 125 and 375. 

We cannot tell what -this is at first sight. But we see by the 
above examples, that the 'smaller number is someiimes, itself the 
measore sought. Let us try whether this is not tbe case in the 
fifesent instance. 

We see by this illustration, that 125 is a measure 125)375(3 
of 375, and as 125 cannot be measured by a number 375 

greater than itself, it is, of course, the greatest cominon Uneasure 
sought. 

8. Find the greatest common measure of 144 and 168. 
Thry first, as before, whether 144 is^the measure. 144)168(1 

168-4-144 leaves 24 remainder. Now if 24 will 144 

measure 144, it will also measure 144-{--24=166. 

144-4-34=6. 24theni8aoommon measure of 144 24)144)G 

and 168. It is also the greatest common measure, 144 

for any number which will measure 144 and 168, 
will measure their difiTereDce^ For it is contained an even number 
ef times in 144, and also a greater even number of times in 168. 
Bat taking an even ntuhber of times any thing fi'om an even num- 
ber of times the same 'thing, will leave an even number of times 
that thing. But^ 24 cannot be measured by any number greater 
than itself. Therefore, there can be no greater common measure 
of 144 and 168, than 24. The ezplanaUon would be similar, if 
several successive divisions tookt place. Therefore, to jfind $Me 
grtaiul eommon measure tf two numberOf 

D1VIB9 Tni oaJSATsa 'mvumui »y the less, that nivisoa by the 
WKAiHnia, avn so an, a&wats oividino thh uurr ditisok by the 
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LAST EKUAXN9ZR, VXTIL SOMI BKMAIirDEE ISLEVT. ' ThB DllmOft 
VBICH LBATBS NO EBKADrDBB 18 TBB OR.BATB8T CONJfOIl MSABUEB. 

If it be required to find the greateet common meomire of teyend numben^ 
find first the greatest commcm measure of two of Uiem, then the greatest com. 
mon measure of this ctxnmon measure and a third, then the gpwatest common 
measure of this and a fourth, Ac. The last common measure, will be that n- 
quired. Thus, 

8. Find the greatest comm<m measure of 12 and 30 and 9. 

6 is the greatest c<xnmon measure of 12 and 80. 3 is the greatest common 
measure of 6 and 9, and of course of the three given numbers IS, dO and 9. 

11. Find the greatest «om. meas. of ^2 and 96. A. 14. Of 330 and 482. 
A. 66. . Of 12C and 342. A. 18. Of 84, 28 and 42. A. 14. Of 34, 746, 
69)492 and 38,433. A. 3. Of 1,872, 8,456. 98,712 and 531,711. Of 12,572^ 
92,416, 2,364 and 34,664. 

This principle may be applied wUh adyantage to the redacing of 
Fractions to lower terms. Take the following examples. 

1% Reduce || to its lowest terms. 13 is the great- 
est com. meas. A. f • 

13. Reduce y"^.- 12 is the greatest com* meas. A. •^. 

14. Reduce ff; ^ iVr ; ^^ 5 and.|4tf 

The pupil has, no doabt« by this time obsenred that there are 
some numbers which have no couinion measure greater than one. 
Theee nambers are said to be rawB to back othba. This definition 
wsifi not be oonfoanded with that fj^ven of prime nmmben; for nmn- 
berp which are themselyes composite, may be prime to each other. 
Tfans 35 and 27, both of which 9fe dompbfite, are prime to each 
Other. A number is prime to itself, which has no meamire greater 
than. 1. Numbers are prime to each otier, which have no common 
tnetfbtia'e greater than 1. 

We may here make one more su^esdon, which wUl be useful in finding the 
measures of numbers by triaL 2 and 6, which are prime to each odier, are 
measures of 20. If 20 be resolved into the frctors, 6 and 4, we know that ft, 
which is a measure of 2(1^ must be a measure of 4. since it is not a measure of 
6i'and has no fibclor, which is a measure of 5. 20 may therefore be divided 
successiirelv by 5 and 2, and, consequently, ($ xxiz.) by their product 10. The 
same may be shown of any two or more numbers, prune to each other, which 
are measures of a third number. Hmce, ^ a number be divinble by two «r 
more numbertf wMeh are prime to each biher, it ie Wttwiae dhrisibU 6y their 
product. If the numbers ire not prime Cireach other, we cannot- make this 
jalerenco* ' ' - 



\ - 



HBNTAL EXSIICIS£S. 

% XLIY. 1. Change the Fractions \ and } to others 
having the same denominator. This can easily be done, 
because we know that \ is the same as }. 

2. deduce the Fractions \ and j> to the same denom- 
inator. * 

3* Reduce f a^^ f to the same denominator. 
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By a c<MiMOif dxhomuiator is meant the same denom- 
inator. 

4. Reduee -f and -fr to 9^ eommon denominator. | and 

4 : ^ and | : f and } : ^ and j^ • f ^^ /r* 

Whan the nmnkMn «M larfer the prooas cmnnot be ^rfotmed In 
the mind. For example. 

5. Reduce ^ and ^ to a common denominator. 

When we mnltipljr both terau of a Fra<$tion by the same number, 
the vmhie ie not utered. (( zli.) Then we maj multij^y the 9, 
and the 34, in the last Fraction by 23, without altering the value. 
And, we may multiply the 1 and the 23 of the fint Fraction by 24, 
without alteriaff the yalue.. 

Thus, 23x3=69 ; and 23X24=552. 

Therefore, A =^. And 24 X 1 =24 ; and 24 X 23= 
652. Therefore, aV=/A- ®«*» ^ ^^^ A^ h»ve the 
same denominator. 

r 

In this prooeas, we multiplied both terms of eaoh Ffaetioo, by the 
denominator of the other Ftvetion. 

6. Reduce f^ and |n( to a com. denom. {| and H ; 
H and H ; H and H ; « and «• 

It win be firond most convenient, te ledaeethe Fmotions first, to 
their lowest terms; 

7. Reduce |f and f f to a common denomkiaton 

«=J,andH=t A. li and If. 

8. Reduce m and ^^ to a com. de& ^H <^n^ii t 

•«rand»f- ■ 

^ 9. Reduce | and | and | to a com. den. 

A. 4|, 41 and f|.- 
Here we have three Fractions. If there' were only the first two, 
viz. i and f, we should multiply the terms of ^ by Q and those of f 
by 4. But if we should multiplv these terms, thus increased, by 
the other deaominator, 2, it woofd not alter the value of the Frac 
taons. And, if, then, we should multiply the terms of i b]^ 4 and 6., 
it would not alter its value. Therefore to reduce fVactions to a 
common denominater. 

Multiply both tkju^s of each iraACTioN by tbb DENOMiNAToms op 

ALL THE OTHBE nUCTlONS. 

NoTB. As aU the deaominatora of the reducetTFractioiui are alike, when diq 
denomioator of one has been found it oviy be wriUendown for ail the others^ 
without the trsuble of Multiplication. 

EXAMPIiES FOR PRACTICE* 

10, Rednee ||, ff , and || to a com. den. VV>iY ^^^ 
I* 5 *» #. A »i^^ A ; h h h i and I ; h\h^ ^^^ i - 
tV» fV» ^f tV» Af -frftwil. 
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^ XLV. A mueh smallfMr common dtoominator, may oflen be 
founds thaii the preceding rale would {pre. To determine what the 
smallest possible denominator would be, we mnet attend to the sub- 
ject of multimUfi 15 contains 3, an even nnmber of tames exactly. 
Therefore, 15 is called a nnUtipU of 9. 

A T(UMBER IS CALLED A MULTIPLE OF AKT IfUMBEK WHICB 
WILL DIVIDE IT WITfiOUT A REMAINDER. 

It will be seen that muUipU and metuur9 are merely rdeltee temm. 
Any namber is the midtiple of tis mfomrf, and the metuure of U$ 
multiple. 15 is a multiple of both 3^ and 5. For 3 and 5 ate ffMei- 
urea of 15. Hence 15 is called a common undiipU of 3 and 5. 

Any MULTIPLE OF TWO OR M0RE1>^UM6ER8, is call- 
ed THtiR COMMON MULTIPLE, 

If any two or more numbers be i^tiplied together, the product b 
evidently a common multiple of all ; for it may be divided by either 
of the factors which compose it. If two nambers be prime to each 
other, their^ product is likewise their Uaat common multiple. Thus 
3 and 5 are prime to each other, and their product, 15, is their least 
common multiple. For if you suppose that 3, repeated fewer timet, 
will contain 5, you must suppose that 3 contains some faotor, 
which, multiplied by 4 will produce 5. But, as 3 and 5 are prime to 
each other, they have no common faetor. llierefere 5 times 3=15, 
is the least common multiple of 3 and 5. ' If there be more num* 
bers than t\Vo, the same is true for similar reasons. 

Take a case, in which the numbers are not prime to each other. 
15 and 10 have 5 for their greatest common measure. Divide one 
of them, as 15, by this common measure, and the quotient is 3. 
'Multiply this into the other, and the product, 30, is the least com* 
mon multiple of 15 and 10. For if you suppose that 10, sepeated 
fewer times, as, for example 2 times, will contain 15, you must 
suppose that 10 contains some factor, which multiplied by 3, will 
produce 15. But this cannot be, for the quotient 3 was found by 
dividing 15 by the greateat common measure of the two numbere. 
Therefore, 3 times 10=30, is the least common multiple of 15 and 
10. 

Hence, to find the least common multiple of two numbers, 

Divide one of the numbers by their greatest commoi? 
aseasure, and multiply the quotient by the qtqer^ 

I^XAMPIiES FOR PRACTICE. 

1. Find the least' common multiple of 13. and 16. 

Their greatest com. meas. is 4. 16+4=4. • 4x13=48 Ans. 

2. Find the least common multiple of 14 and 18. A. 126. 0£ 
9 and 12. A. 86. Of 24 and 30 A. 120. Of 25 and 45. Of 24 
and 84. .Of36and48. Of 26 and 36. Of32and56. Of81andl08. 

When there are mord than two oumbers, afler finding the least commob maltL- 
ple of two of them, proceed with tiiis mttUipIe and tne third oumber, to find 
anpthor common multiple bv the rule. After findhi|^ for three, proceed in the 
eaino mauiicr v.'lth the fourth number, andtso on. 

14* 
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3. Fmi the iMWt common molltple of 15, 18 and 24. 

The leeel com. mult, of 15 and 18 is 90 ; of 90 and 24, 540 Ant. 

4. Find the least oom. mult, of 12, 16 and 30. A. 240. Of 9, 
12, 16, 18 and 24. A. 144. Of 6, 10, 25 and 36. Of 224, 648, 
936 and 872. Of 828, 333, 756 and 963. 

Whentiiexe are mai^ numbers and particularly if they are large, 
it is tedious to procseed as above. There is a shorter process. 

We have already seen, that when several numbers are prime to 
€&eh 9tMtr, their piroduct is their least common multiple, if, then, 
we can contrive to find all the factor* prime to oaeh other, in 
the sevaral numbers ffiven, the product of these factors will be 
the least common multiple, not only of the factors, themselves, 
but also of the numbers from which we obtained them. These 
ftctors must be found by actual trial, thus.. . Place the numberf 
tfi a row and divide cu many of them <u poseible by any nuni' 
betf which wili divide them without a remainder, placing the quo- 
tiente^ with the number» not divided, likewise in a row under the 
fireU Divide as many numbers in this row as possible, in the 
same manner ds before^ and continue this process until no two' 
numbers can he divided by any number greater than 1. 7*^^ 
dimsors used, and the last row of numbers, will be the /actors 
sought, Ofcounw, 

The monucT or these factoes wiu. be the least common mul- 
nvLB REaviaBn. - -- 

5. For example: find the least common multiple of 72, 64, 21, 
18,and98. 

I observe that all, but 21, may 
be divided by 2. Therefore, I 
divide by 2 and bring down 21. 
Then, that all the next row, ex. 
cept 32 and 49, ma^ be divided by 

3, Therefore I divide by 3, and ^_^^ 

bring down 32 and 49. In this 1 ; 6 ; 1 ; 1 ; 7 

way, I proceed, dividing, each time as many as possible. I obtain 
then the Tactors 2, 3, 3, 7, 4, 1, 8, 1, 1, 7. Therefore 2X3X3X7X 
4x8x7=28,224 is the least common multiple of the given numbers. 
In multiplying, I neglect the factors, 1, 1, 1, since they will not al- 
ter the product. The intelligent pupU will at once replv that these 
factors are not all prime to each other. But, it should be recollect- 
ed, that, by this process, the fiictors of some of the numbers become 
resolved into their, component parts, Ifthese component parts be 
re-multipliedy the compound factors, thus obtained, will be all prime 
to each other. Thus, the two factors, 3 and 3, were derived, sue- 
ceesively irom 18. Therefore the compound fiictor of 18, is 3X3= 
9. In like manner 2, 4 and 6 were iflerived successively from 
64, and the compound factor is 2X4X8=64. So T^and 7 were de- 
rived fVom 98, and the compound fkctor is 49. It wiH now be seen^ 
^hat these compound factors, 64, 9 and 49, are all prime to each olh- 
ffr\ and that they contain all the ftctors, which are component parts 
of the given ndmbers, and no more. 
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By the process, it will be seea, that when ftnv number ia a factor 
of seyeral numbera, it is excluded from them all, by Divisien, and is 
then made ance a factor in the multiple obtained. If all the giTen 
numbers of which it is a factor be not divided by it, then we shall 
employ it more than once as a factor in the result, and thus make the 
multiple obtained too large. From this consideration, the pupil will 
see the necessity- of the Allowing caution in employing the atove 
mode of operation. 

In making each divieioo, ehooee divisors which tbill divide as many 

NUMBERS A8 P0SSntLB« 

This will be best understood by illustration. 

6. Find the least com. mult, of 6, 9, and 34. . 

6 and 24 can be divided by 9. But all the numbers can be divided 
by 3. If, then we first divide by 6, we shall leave the 9 undivided 
by 3, and so obtain too great a mnlltplifir. 



Ftret dipiiic h^ 6. 
6 I 6, 9, 24, 

|1, 9, T 
We can divide no fortlier. 



Firet divide by 3. 
3 I 6, 9, 24, 

2 I 2, 3, sT 



Therefore we should expect &XB 1 | 1, 3, 4, 



Hence, 3x2x3x4=72 is the 
lea«t com. mult. ' 



X4=216 to be the least com. 
mult., which the other operation 
showato be incorrect. 

None of .our common Arithraetiefl provide against this source of 
error, and hence the learner is often perplexed by finding his result 
wrong^ when ho has stnctly followed the; directions of his rule. By 
this mode, perform the following. 

7. Find the least com. mult, of 82, 72 and 120. A. 1,440. Of 
3a,48 and 56. A. 1,680. Of 250, 180 and 540. A. 13,500. Of 
%375, 125v 320 and 45. Of 872^ 16. 98 and 75. Of 196, 762, 
1,131, 340 and 460 

In finding a common denominator for several Fractions, we muL 
tiply all the denominators 4ogeiher. The common denominator, 
therefore/ is a' common multiple of the given denominators. Of 
course, the least com. den. must be the least com. mult. 

8. Reduce f and f to the least com. den. 

.24 is the least com. mult of 5 and 6. We must there- 
lore bring the Fractions . to ^ths. 24 24tbs make a 
whole one. Then f of 1 is f of 24 24ths=|| ; and f of 
1 is f of 24 24ths=i!A.. A. |f and -fx' 

Hence, for the numercUors of the reduced Fractions, 
multiply the com, dem^Wfhy each of the given Frac- 
tions. (^ xxxiii.) , 

9. Reduce /^ and ^^ to the least com. den. A. ^Vt 
and ^Vt- jV and A- A, ^ and ^. ^^ ^V and |J. 

A. gVir* iVV and iViT- h A» A «nd #7. ^rV, A» tV» A • 
;ind a. ^7, ii\, 4^y, sf^f 1% and ^Jy 
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A shoxter mode of fiodiiig nameraton, maj often be employed. 
Tha», 

10. Rodueo ^j and -^ to the least com. den. Al -|Vr <^d iVV* 
3 I 12, 27, Process for the least com. mnlt* 

Then 3x4X9=108 is the least com. mult. 3 

I 4, '9, and 4 (the first two of these factors) multiplied, 
make 12, the first given denominator. The remaining factor, being 
9, shows that the com. den. is 9 times the given den. 12. Of course 
the corresponding numerator, in the answi^r, ought likewise, to be 
9 times the given numerator 5. Hence, 9x5=& the first numer. 
ator. It will be seen that this is obtained by excluding fi'om the fiic- 
tors of the com. den. just enough to produce 12, the given den., and 
multiplying the numerator 5, by the remaining factor 9. The pro. 
cess is similar for the other numecator. Thus, 3x9=27 the sec 
ond den. Therefore, exclude 3 and 9, and multiply 4 the second 
numerator by 4, the remaining fiustor. Then-4X4=16 the second 
required numerator. 

11. Reduce ^, ^l and /^ to the least com. den. 

« « . • . . ^- tVA' iWr. tWt- 

12. Reduce -fjj ^, /^ ^^^^ ]| to the least com. den. 

When seeking the least ccnn. den. we must of coarse take care first to bring 
the given Prscticna to their lowest terms. 

13. Reduce ^f , }|, H^ and ^ to the least com. den^ 

A. ^,V, ifl, i?f, and /^. 

14. Reduce f , ^, ^V, /^, || and jf to the least com> 
den. 

Sometkncs the denominator of one of the given Fractions msyl>e a messnrc 
g{ that of another. In this case, by multiplying both terms of the tormer, it 
may be brought to the same denominator with me latter : or, if the numerator 
of the latter admits of being divided, we may bring this one to the same denom- 
inator with thefonner. Common denominators, and sometimes a least common 
denominator inay often be readily found in this way. Sometimes both Division 
and Multiplication may be used, but we leave the pupil, in this respect, to exer- 
cise his own ingenuity. 

15. Take, for example the Fractions i and j^ Mul- 
tiplying the former by 2 gives us ^ and ^, having a com. 
den. Dividing the latter by 2 gives J^ and |, having a 
least com. den. 

16. Reduce ^ and ^ to sl coni. den. A. yv and||. 

17. Reduce | and ^ to a com. den. A. jf and ^, 
To a least con. den. A. { and f . 

18. Reduce | and ^^ to a least com. den. A. ^^ 
and j\. i and ^j. A. | and f . ^ and |. ^ and ^w 
-JandyV fand^. f and A* 

19. Reduce f and # and ff to a least com. den. 

20. Reduce J and f ^nd ^ and /^ to a least com. den. 
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ABDITIOSr. 

HENTAL BXBRCISES. 

^ XLVI. i. 'George ffare \ of an orange to hia sister, 
} to his brother, and then had | himself. How many 
fourihs had he at first ! 

2. William , bought f of a quart of chesnuts at one 
place, I at another, find f at another. How many sixths 
did he buy in all ? 

3. A man has f of an aere of ground in his yard, f in 
his garden, and {• in his com lot. How> many fourths 
has he in all? ,« - 

4. A man gave f of b bushel of rye to one person, f 
to another, and | to another. How. many fifths did he 
give away ? 

6. How many eighths in|+|+f t In l+f+f+i ? 

6. How many twelfths in tV+ A+i 7 ^ ^^ ti+t¥ 

In the above examples, the deilominiitorB are alike, and the pro- 
cess of Addition is verj easy, eince we only baye to add the numer- 
ators. But when the denominacore are different, we cannot add in 
this way, Buti bv § zi.iv, we oao make th§ dtmamimtora 9:likc i 
fhat is, wo oan redace the Fractions to a common denominator, 

7. Add ^ and |. ^ and f . 4 and 1. f and |. 

8. Add Y^ atid ^. f and }. f and f^, | and {. 
The following are to be written. It is always best to 

reduce Fractions to their lowest terms before adding. 
The sum may often be reduced to a whole or mixed 
number. When this cannot be done, it may often be 
reduced to lower terms. 

9. Add ^V A and iV- A. tV=^S- 

10. Add |{, If and J|. A. 2. 

U. Add J^ AV» H and J|. A. 2\U%. 

12. Add H, fVV, il If and Jf. A. 2|i. 

When mixed numbers occur, it is plain that we must add the 
whole^ and ike Fractional porta separately. The two sums must 
then be united into one, 

13. Add 13f and 6§ 13+55=18. i+f^H^^TV- 1^ 

14. Addl7|andl6f. A. 33H- 

15. Add 15f , 14|, I and }. A. 30f f . 

16. Add fy, 19^, if, 9^, j\k ^« and IW- 

A. 283jf^, 
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17. Add |§, If, 259, 847«t, 329|t, 54 aiwi 3^. 

A. l,19^f. 

18. Add 13tV 1"^*. 30|, 99, lOl^V 204*, 19^, and 
ISiViV. A. 216. ^ . 

19. Add 137}, 26VV ^nd 243 f . A. 407(. 

In Uiis example, zedttcing -f-g to its lowest terms, it becomes f 

whieh added to } makes }, or 1. It is therefore unnecessary to 

radaoe f and ^j to the same denominator with f . Such arti&ces 
maj often be employed. 

90. Add 3}f, 4H, 3|t, 9H» 16t% and /y. A. 38. 

21. Add 18|f, it, 17}f, 11, 6t»A a^^ ^V A. 69. 

22. Add 13^f , 17, 2|}, 1 j|, 14 and 53^^. A. 102^* 

23. Add 4H, 3tVv IOt^^V 7H, 6tV^, S^, 1^^, 
5^A. 4^. 5t% and 8Af . A. «0f . 



MULTIPLICATIOJr* 

MKNTAL EXERCISES. ^ 

^ XLVII. 1. If 1 dollar will buy i of a bushel of 
ivhcat how many thirds will 2 dollars buy ? 

2. If 1 c^nt will buy | of an orange, how much wiU 5 
cents buyt 

3. If 1 bushel of o^ts cost j^ of a dollar, what will 2 
bushels cost ? 

4. If 1 apple cost J of a cent, what will 3appled cost? 

5. A boy gave f of a pine-apple to one of his com* 
panions, and 3 times as much to another, how much did 
he give the last ? 

6. 4 times | are how many 6ths ? 7 times j- ? 

7. 3 times } are how many 5ths ? times ^ ? 
6. 10 times f are how many 4ths ? 5 times? 

9. 5 times § are how many 3d8? 6 times? 

In tho above e^uimples, a Fraction is the multiplicand, and a 
whole number the multiplier ; in other words, it is re<)uir6d to muU 
tiply a Fraction by a whole number. As Multiplication is only a 
repeated Addition of the multiplicand, zi.) it is plain, that, in 
this case, it ipay be performed like Addition of Friiotions, in the 
last section* Thus, 

10. A man had ^ of a dollar in each pocket, and he 
had 4 pockets. How many fourths of a doUai had he ? 
Repeat |, 4 times by Addition, thus, |+i+|+f'^V 
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■» » 

H^Aee H 4ppeftr8, that MnUiplieaitM of a Ftaeiian by a i0A»2e 
vumher^ may ie perfonktd by a repeated Addition of the Nwmeroter 
of tie multiplieand* Bat this raptaled AddUioa ia MohipUci^tion of 
the Namentor. (§ zi.) 

Hence, to multiply a Fraction by a whole number, 

I. Multiply tbk numeeatoe of the feaction by ram wbole 

NUXEBE* 

Thif was also shown in § xu. In the same §, likewise, it was 
lihown, that dimdtng the deuominat0' multipliee the talue. 
Hence, another rule. 

II. DiyiDB TAB pBNOMINATOE OF TUB F&ACTZON EY THB WBOLB 

NUKBEE. 

Note. This u altogether the beat rule, and should giwaye be tued when tbc 
denominator admits of Division. 

In performing the following examples for practice, let the pupil 
diTide the denominator, in all cases, where it is practicable. The 
iiBsalts should be reduced, if possible, to whole or mixed numbers as 
ih Addition. 

11. Multiply II by 4. A. \{=^li^. 
la. Multiply VftV ^y "^^SBS. A. 3^8=388. Hence, 
A Fraction is mtUtiplied into a number equal to Us derumina^ 
(pr^ by remotfing^ the denomirudor. 

14. How much is 40 times yVff- A. V=^|- 
13. How much is 27 times j|. 

27 is a composite number, having the factors 9* and 3. 

We may multiply by these factors, successively, instead 

of multiplying by 27 at once. (^ xi.) Now 9 will divide 

the denominator 45^ though 27 will not. Therefore, J-J 

X9=V, and V X3=V=^®f -A- '^^ ^^^^ »» ^^^c" 
Cjonvenient. , 

15. A man bought 12 yards of cloth at Sf*, dollars a 
yard. How much did the whole come to. A. $G2f. 

To multiply .a mixed by a whole number, multiply, tlie wholes and 
ffaetumal pat ts separately, and unite the products. 

16. Multiply 3/^ by 42. A. 129^. 

17. Multiply 7^^ by 40. A. 281i. 

18. Multiply ^^^ by 471. A. 29Jf^ 

19. Multiply tWo by 138. A. I33H§. . 

20. What will 15 YY hogsheads of wine come to^at 
^1.23 per gallon ? A. $1 15.34^^. 

21. What will 4} tons of iron come to at $4.00. pr. 
cwt ? A. $350. . 

22. What will 6| hhds. of molasscB come to at $0.4B 
pr. gal. ? A. $3e0.OC|. 
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23. What cost 7^ ewt of siifar at $0.08 pt. lb. ? 

A,fe3.66VV. 

24. What cost 23Jf pipw of brandy at $1.43 pr. gal. ? 

A.$4.2dl.65f 



J XLVni. In the last Beotioii you were taught to. multiply a 
Fraction by a whole number^ Mfultiplying a whole number hj a 
Fraction, is exactly the^eame thing, for, (§ zi.) it matters not which 
factor is made the multiplicand nor which the multiplier. This case 
was noticed, $ zxziii. 

To this case belong such questions as thei» : what is f of 24; what is | 
of 40, &c. : that is alt questions where a whole i» given to fitid a certain part. 

*^£XAMPI.E8 FOR PRACTICE. 

1. Three men, A. B. and C. drew a prize in a lottery, of 9^5, 
(U)0.00, A. owned i the ticket ; B. | ; and C. }. What amount 
ought each to have 7 Ans, A. i of g85,000=f 12,500. B.^of 

$25,000=98,333.331, and C. j of |S5,000=:fti, 166.66}. 

2. For the same ticket was paid $16.00. What did each pay ? 

Atu. A. $8,00. B. 25.33}. C. $2.66}. 

3. A man, worth $32,750.25, wished to invest ^ of it in bank 
capital. How much would he have left ? A. $14,328.23/3^. 

4. At I of a dollair a yard, what ooet 164 yards of linen 7 

A. $123.00. 

5. At 75 cts. a yard, what coat 164 yarda of linen 7 

75 cts. is I of a dollar ; therefore the question is the same ^s 
the last. 

6. At 50 cts a yard, what coat 280 yards of cambric ? ' 
50 cts. ie i a dollar, and faf 2d0=$l]5.00 A. 

7. At 4d. a pr. pt. what cost 135 pis. of molasses 7 
4d. is I of a shilling, and }'of 135=45a.=j£2; 5, A. 

8. At 33i cts. pr. lb. what cost 15,618 lbs. of coffee ? A. $5,206. 
.^ cts. is i of a dollar, and i of 15,618=$5,206, A. 

9. At 16 } cts. pr. lb. what cost 5,766 lbs. of sugar? A. $991. 
16} cts. is ^ ofn dollSr, and | of 5,766-$991.00 A. 

10. At 25 cts. pr. lb. wh^t cost 9,496 lbs. of raisins? A. $2,Sr74> 
fSB cts. is i of a dollar, and i of 9,495=$2,374 A. 

11. At 58. a yard what oost 3,656 yds. of cloth 7 A. £914. 

12. At 6d. pr. lb. what cost 2,864 lbs. of sugar 7 A.' £71 ; 12- - 
In the above eztlmples, the price is an even part of a higher de. 

nomination, as a dollar, a shilling, d&c. An even part is oalledan 
Ai.iQnoT part. Hence, wken 4he price of a eingle thing, (oa a gallon^ 
pound, 4rc*) is an aliquot.pcart of a hig/iir denomittaiion of monetft 
Multiply th£ quantity oiVBtir, bv thb FRAaTioN~ EzriiBssiifo 

THAT PART. 

Note. This rule may be found in other books, under the head of Prac-* 
TiCE ; which name is given it on account of iispravftcal tilility. 
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ALIQUOT PARTS OF A DOLLAR. 



v3t0. 

50 

26 
20 

16f 



is 1^ of a dollar, 

is 1^ of a dollar, 

is j^ of a dollar, 

is ^ of a dollar.' 

is j- of a dollar. 



Ct8. 

12i 

ao 
H 

5 



is j- of a dollar* 

is tV o^ ^ dollar, 

is 1^ of a dollar, 

is 1^ of a dollar, 

is ^^ of a dollar. 



Note. When the price ia noi§xiaUquot part, bat Mme other fimple fractioaal 
part, (as in ex. 5 above,) that Fraction may be oaed aa a multiplier in the same 
manner.' The pupil's ingenxiity will enable him to cUacover many, abbreviationa, 
which we have not roomto mention. - 

13. At 5 cts. pr. lb., what cost 360 lbs. of pork 7 A. A18.00. 

14. At 8i cts. pr. lb., what cost 6 bb. of beef ? A. flOO.OO. 

15. At 25 cts. pr. qt. what co0t 478 gmls..of brandy 7 A. $478.00. 

16. At 6[ cts. pr. pt. what cost abaml of ram 7 * A. JJ^^**^^* 



MENTAL BXBRCI6ES. 



^ XLIX. 1. A man having divided a lot of ground into 
4 equal, parts, divided each part into 2 equal portions. 
What part of the whole lot was one of these portions ? 
What is i ofi? 



The figure represents the lot, cut by the black lines 
into, 4 equal parts, ot fourths. These fourths are each 
cut into 2 equal parts, or halves, by the dotted lines. It 
win be seen that there are 8 of these halves. But when 
a tiling is divided into 8 equal parts, each part is called 
an eighth, i of i, then is \. This is multiplying a 
Fraction by a Fraction. ^ 

2. A boy had J of an orange, and. told his brother he 
would give him \ of what he had, if he could tell what part 
of the whole orangie that would be. How much did he 
give him ? What is ^ of J? 

3. A boy had ^ of an apple, j^nd gave away ^ of what 
he had. How much did he give away? "J^hat is ^ of ^ ? 

4. A man having ^ of a bushel of oats, fed his horse f 
of them. ' What part of a whole bushel did he give the 
horse ? What is §- of i ? 

5. A man owning §• of a bed of ore, sold J of hii 
share. What part of the whole did he sell ? What is \ 

off? 

. 6. A man owning | of the capital of a trading estab- 
lishment, sold I of his share. What part of the whok 
capital did he sell ? What is | of f ? 

16 
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7. What w I of i? i off ? f off? | off? 

8. What is 4 of i? I of I? f off? f off ? 
The following are to he written. 

9* What is ^of^gl To obtain a ninth part of 9, niim- 
her, we must divide py 9. But (^ xli.) multiplying the 
denominator divides the value. Hence, f of ■^=i^ x j-g 
=Tfy A. f of tJ, ? A. yfy. I of T*y ? A. Tfy 

10. What is ^offyf. First find ^ of TV=TtT • then 
^1^ of ^="7 times as much^jj^ ; then ^ of yV=.WV A. 
This is the analytic mode of solution.. 

11. WhatisSfofJf? A. fff. if of^? A. ^A. 

In. every case, the pupil will obeerve, that the answer 10 found by 
moltiplyinjr the two numerators together, and likewise the two 
denominators together. Hence, the rule, 

MtJLTtPIir THE trpHERATOKS TOGETHER, FOR THE ITUUERATOR OF 
THE PRODUCT, AND THE DENOMINATORS TOGETHER, FOR TU£ DENOMINA* 
TOR OF THE PRODUCT. 

If mixed numbers occw in the multiplier or multiplicand, it is best, when the 
integral parts are small, to reduce them to improper Fractions ; when otherwise, 
to multiply separately' the whole and Fractbnal parts of the multiplier, into the 
whole and Fractional parts of the multiplicjind. 

A case of the unperformed multiplication of two or mote Frac* 
tions, that is, a Fraction of aFraption (like the expressions, | of f, | 
off off, &>c,) is called a compound fraction, A Fraction, not. con. 
nected with others in this way, is called a simple fraction. -Some 
of the members of a com^und Fraction, may sometimes be whole or 
mixed numbers. Thus i of 3^, and f of f of 2, are compound Frac. 
lions. Compound Fractions may be reduced to simple ones by 
multiplying numerators together, and denominators together. 
Whole numbers are of xsourse made factors in the numerator. la. 
this reduction, if the numerator of one Fraction be equal to the 
denominator of another, both may be .neglected. '(§ xli.) Thus, in 
reducing f of f of i, I inay neglect the two 3s, and likewise the two 
Ss, and the resulting Fraction will bef. So, likewise, if any nu. 
merator has a common factor, or meamire, with any denominator, 
they may be divided by it before reducing. 

Thus, 14 of H of ^.. 36 and 48 may both be divided 
by 12 ; 21 and 75 by 3 ; and, as 37 measures 74, it may 
be neglected and 74 divided by it.. The Fraction will 
then be f of } of-f^. 2 and 4 may still be divided, and 
it becomes f of J of A=f it. 

fn the Addition and Subtraction of Fractions, it is evident thai 
compound Fractioiis should first be reduced to siaiple ones. It will 
he obeerved thfltt the word of between two Fractions Mgnifii— th* 
Mine thing as t^e sign X« 

13. A man owned ^^ o^ ^ factory, and sold ^ of his 



• * * ' 
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share. What part of the whole capital did he sell? 
A. /^. What part did he then own ? A. /rV"^^* 

14. During a storm, the master of a vessel was 
obliged to throw overboard -fj of the cargo. A. owned 
f of the cargo ; what part of the whole cargo was his 
share of the loss. A. j\. What had he left ? A. | of 
the whole cargo. 

15. At 9^ pr. yd. what cost 131} yds. of cotton cloth? 

A. •2t||. 

16. If 1 lb. of cotton costfj^, what^ost 15|} lbs.? 

- , A. $1|H. 

17. At $^V P'^* q*-» ^^^^ cost 4 gals, l/y qts. of mm ? 

18. A and B bought a cord of wood ^gether v A paid 
3 dollars, and B, 4. What part of the whole did each 
pay ? How many solid feet ought each to have ? 

Ans, A. 54f and B. IfS^. 

19. Two men, E and F, traded in company. E fur- 
nished $2,000 and F, {1,000 of the capital. What part 
of Ae wliole did each furnish? They gained $864. What 
was each one's share ? ' A. E's $676, F's $288.^ 

20. A, B and C traded in company and gained $300. 
A's capital was $600, B's $400, C's $200. What part 
of the gain ought each to havo? What was each man's 
share? A's $150, B's $100, C's 50- 

Questions like the last thu^, belong to what js called feixowbhip. 

Br FEUXIWSHIP IB MEANT A OO^AETNERSBIP, 'bft JOIKT INTBKB8T ; 

M when seyml men are tradisg together. 

FellowBhip k not, however, confined to irading txntpmaeSt bat enbiraeeB all 
cases,, whatever, in which a dBStributioh of mone^ or property, or an mdjaatmtnt 
of gam or loss is to be made among several individuals in a certain proportion. 

The money oif the value of the articles put into the common fbnd, 
is called stock or capital 
The profit or loss to be shared or divided is called a divids^b. 

A company is said to declare a dividend^ when public notice is given of the 
amount due on each share of stock. After a dividend has been declared, the 
company is bound in law to make payment of the amount to the owners of stock, 
on or aner the day when it is declared to be due. FVom the above we have tha 
rule. '. 

Fmn WHAT PRACTIQNAL PA&T OV THE WHOLE CAPITAL, EACH PAKf- 
miR'S CAPITAL 18, ANDMULTIPLT THE WHOLE DIVIDEND BY IT* 

It will be seen that many questions in Fellowship have nothing to do with 
Capital or Stock: Such are the division of prize money amon|r a crew, of estates 
among heirs, the assessment of taxes, thedistribution4^ji bankrupfStsUta amoag 
sreditors, ^. Ac. — ^for all wlich thin^, see f zcil 
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21. A, B« and O freight a vessel with 300 tons. In a 
stonn, the crew were obliged to throw 100 tons over- 
board. What was «ach man's loss, allowing that A 
owned 90 tons, B, 120, and C» the rest ? 

Analytic solution. First find the loss on 1 ton. 
The loss on 1 ton is ^^^ of the loss on 300 tons, and is 
therefore j^^ of 100 tens=^J^=^ of a ton. The loss, 
then, is ^ of a ton on every ton of freight, and, as A 
owned 90 tons, he ought to lose 90 times i= V=30 tons. 
B ought to lose. 120 times x=:ip=z40 toiis ; and C ought * 
to lose 100—30—40=30 tons. 

22. A, B, Cand D own, respectively, $300, $500, $900 
and $300 stock in trade. They gain $200. What is each 
man's share ? A. $30, $50, $90, $30. 

NOTI. To solve it analytically, £nd the gain first on SI, &c. The pxtpil wiH 
■ooa find thiA piode pleasing, siinple, and satisfactory. 

23. Three men. A, B and C, purchased a hogshead of 
wine ; for which A paid $45, B, $44, and C, JlOO. How 
many gallons ought each to receive ? 

Ans. A 15 gals. B 14f gals. C 33 J. 

24. Four men purchased a field for $6,000. The first 
paid $1,200, the second, $2,000, thelihird, $1,000, and the 
fourth, the rest The field contained 600 acres. What 
was each man's share? A. The first, 120, the second, 2(K\ 
the third, 100, and the fourth, 180 acres. 

25. A and B trade together. A furnishes $100 of cap- 
ital, and B, $200. At the end of 2 months B withdraws 
his ^apitalf hut A goes on to the ehd of a year from the 
commencement of the partnership. The gain, is then 
found to be $32. How much ought each man to have ? 

This case differs from the preceding, because the 
stocks are in trade different lengths of time. 

Analytic Solution. . A's capital, $100, is in trade 
12 months, and gains a. certain sum. 12 times as inuch 
capital would have gained the same' sum in 1 month: 
that is $100X12=$1,200. Hence, -^'^ gain is the 
sum which i^l 9^100 would acquire (gaining ^t the same 
rate) in 1 month. B's capital $200 is in trade 2. months. 
2 times as much capital would have gained the same sum 
in 1 month: that is, $200X2=$400. Hence, B*s gain 
is the sum which $400 would acquire (&t the «ame rate) 
in I month, Henoe, A's and B's ^ains together ctr^ 
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what $l,200-f-$400s$1,600 would acquire in 1 month. 
Now, if $1,6(X) gain $32, $1 will gain y^^ as mucha=s 
9tJ}7=|i'7* Then $1,200 willfgrain 1,200 times as much 
==i"i*^=*24, A's gain; and WOO will gain 400 times 
as much as $1=$YV>=$8, B's gain. 

Solution hy fractional parts, or ratios. We find 
above, that A's gain is what $1,200 would acquire in 1 
month, and B's, what $400 would acquire in 1 month* 
Therefbre, the whole gain, $32, is what $l,2004-$400 
=$1,600 would acquire in \ month. A's part of this 
is If **=? oi $32=$24 ; B*s is TVVV=i of $32=$6. 
Hence, the rule, 

Multiply each paktner's capital by its time, and ado tri 
PRODUCTS. Find what fb actional part each' one*b product is op 

THIS sum, and multiply THE^ WHOLE DIVIDEND BY IT. , 

26. A and B hire a pasture for $36. A put in 23 oxen 
for 27 days, and B 21 oxen for 35 days. How much 
ought each to pay? A. A. J16.48vy^f B. $19.51 t^«^. 

27. Two merchants traded ih partnership. A put in at 
first J200, and at the end of 8 months put in J1(X) more. 
B put in at first $550, but at the end of 4 months, he took 
out $140. At the end of 18 months they have gained 
$526. What is each man's share ? 

A. A's $192^5tJJt, and B's $333.04}i|A. 

28. Three graziers^ hire a pasture for $60.50. A puts 
in5sheep for 4J months, B, 8 for 5 months, and C, 9 for 
6J months. What ought each to pay ? 

A. A $11.25, B $20 and C $29.25. 

29. Three persons make a joint stock. A puts in 
$185.66, and B $98.50, and C $76.85. They gain $222. 
What is each one's share? A. A's $114.1 73 /xVt> B's 
|60.573VyVT> C's $47.25f Jijf. ' 

30. A bankrupt is indebted to A $277.33, to B $305.17, 
to C $152, and, to D $105. His estate is worth only 
$677.50. How must it be divided ? A. A $223.81|f H, 
B $246.283V/5» C $122.66|||§ and D $84.73|f ||. 

31. A, with $1,000 capital, began trade Jan. 1, 1829. 
Hei took in B as a partner, with $1,500 capital on the 1st. 
of March following. Three months after, they admit C, 
with $2,800 capital, and Jan. 1, 1830 they find the whole 
ffidri $1,776.50. What sum belonged to- each? 

A. A $457.46f|f, B $571.83}if , C $747.19|i|. 
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SUBTBACrriOX. 

MENTAL X1Q£RCIS£S. 

^ L. 1. A boy had f of a quart oif chesnuts, and gare 
away |. How many eighths had he led ? 

% A man bought A^ of a barrel of flour, and gave ^ 
to some labourers. How much had he left ? 

3. Two boys together gathered i of a peck of straw,- 
berries, and one of them took } of a peck, as his share*. 
How many had the other T 

4. J from I leaves how many ninths ? 

5. -f from -1} leaves how much ? | from a ? ^8^ from \^ ? 
f from H ? I from 2} ? ^p^ from 8jV? 4 from 5^ ? i?^ from 
6WMfroH^4|? 

But we shall oilen be required to make subtractrons between 
Fractions whoso denominators are different. In this case we may 
reduce them to a common denominator, and then we can subtract 
as above. 

6. Take ^ from |. ^ is ^y, and J is -^j. 

7. Take J from |. | from -J. } from |. ^ from Jg:. 

8. Take 1^ from 2J. 2| from 5y\. 34^ fromS^. 
Let the following be written. 

9. From i| take i. A. ^J, 

10. From |f take | . A. |f . 

11. From ll take f J. A. tIt* 

12. From 2# J take lif A. IfgV 

Note. When mixed numbers occur, perform the siibtractioii of tb« wbole^ 
and fractional parts separately ^ if it can be done. 

13. From 20|J take 6|. A. 14^^^. 

14. From 37^ ^ake 20^. A. \1\. 

15. From 30^1 take 15|. ^ A. 15|. 

16. From 21^ take 6|. A. 14y^. 

Note. When the Fraction. in the subtrahend is ^eater than that m the min-- 
uead, it will be necessary to borrow a unit. Sometimes, Uk'cwise, there will be 
BO Fraction in the minuend, tn this case, it will also be necessajrj to borrow. 

17. From 225yV take 71 H, A, 153Hf. 

18. From 621f take 497|. A. 123|^ 

19. From 525^*^ take 326yV. A. 198} ||. 

20. From 2,983j|f take l,843f4f. A. l,139f||f#. 

21. From 21H|-fi take 13ffHH- A. 8i|f|f|H4*f- 
Hence, to perform Subtraction of FractUmB^ ■ 

Reduce the fractions to a commo.v denobiinatoii» find thb dip- 
fbrbncb of the numerators, and wrrte it oyer the comuok dc 

-yOMIMATOX. 
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22. A man bought 27| yds. of cloth, and had Idfx 
yds. of it made into clothes. How much was left? 

A. 8{^ yds. 
23* A merchant had 56-1^7 gals* o^ brandy in a cask, 
an,d 7^ gals, leaked out. How much had he left ? 

A. 4mig9As. 
24. A man had a lot containing 97^ acres of ground, 
from which he fenced off 14f acres. How many acres 
were left in the lot 1 A. 81 J^ Acres. 



piVISIQIf . 

HENTAL EXERCISES. 

§ LI. 1 . At I of a dollar a yard, how many yards of 
calico can be bought with f of a dollar? Horn many with 
J ? With A ? With f ? With V ? With V ? 

2.^ At I of a dollar a bushel, how many bushels of oats 
can be bought for f of a dollar ? How many for ^ ? For 
4 ? For V ? 

3. ^ is contained in J how many times ? 

4. f are in f how many times ? In | ? 

5. f are in } how many times.? In | ? 

6. f are in ^ how many times 1 In f ? In ^ J 

7. fV are in ^y how many times ? In |f- ? In y^ 

The pupil will see, that he has been finding how often one Frac- 
tion is contained in another. ; that is, he has been dividing a Fractum 
by a Fraction, In the above examples, the denominators, are the 
same. If they were not the saijae, they might be made so by § xur. 
Hence, to divide a Fraction by a Fraction, 

I. Reduce the fractions to a common .1>enominator, and dividb 

THE irUME^ATQJl OF THE PIVIDEND BT THAT OF THE DIVISOR. 

8. Divide J by f . The least com. den. (§xlv.) is & 
The Fractions, th^n, are | and |. Then, 6-f^==2 Ans. 

9. Divide 4 by ^. Frac. reduced |# aiid a|. 40-r49 

'~— 4 ■ A.71S 

10. Divide I by i. J by A- i^Y i- f ^Y 4- 

It will be observed that no use, whatever, is made of the Comnum 
Denominator^ and that tliis denominator, is, in fact, lost, in the an. 
Bwer. It is very manifest, then, that. His of no use to find this de. 
nominator YTSEVPi if we only find the numeratorst as though we were 
re^aeing. the freicttons to a common denominator* . For these numsr- 
Bton4^e the only numbers eoncernsd in the procesi. Thug, 



164 FRACTIONS. Set, 62. 

'11. Divide /f by ^. FiBd the numeratorg as though 
for a common denominator ; which is done (^ xxiv.) by 
multiplying 35 into 2=70, and 27 into 1=27. Then 

70^27=H=^H ^^' 

The answer obtained, is evidently the same we should have found, 
if we had turned over, or inverted the Divisor, and then, multiplied 
the two upper numbere together for a numerator, and the two unoer 
for a denominator, -^ x V ^^H ^^ "Hf "^ before. But thia process 
after inverting the Divieor, is exactly Uke the rule for Multiplication 
of Fractions. (§ xliz.) .Hence, to divide a Fraction by a Fraction, 

II. Invert the divisor and proceed as in multipucation. 

12. Divide H by If . Ans, iH'={H' 

13. Divide IHf by '^^, Ans. f . . 

14. Divide AVA by HH' ^ns. f |Uf =2^^^. 

16. Divide ^/^V^VV by If IHH- A. HfJ^ilfHif 

16. Divide 2} by f . Ans V=^- 

Note . When a mixed number occurs, it is to be reduced to an improper 
Fraction. (5 xxvii.) 

17. Divide 5^ by S\. Ans, |4f . 

18. How often is 2 ^^ contained in 3^^. 

Ans. i|i=|f=l^. 

19. How often is 6 contained in 13|. 6 may be made 
an improper Fraction by placing 1 under it, thus f. 

Ans f o_2^=2|. 

Note. It will be best uisually to reduce the divisor, and, sometimes the divid- 
end to its lowest terras befol-e dividing. 

20. Divide tV by ^^^, AV=i- Ans, a=1i. 

21. Divide || by }, 11=1-. Ans, |=2i- 



MENTAL EXflRCISES. 

^ LII. 1. A man bought cotton cloth, to the amount 
of 6 dollars, at } of a dollar a yard. How many yards 
did he buy ? 

2. A boy bought marbles at ^ a cent apiece, to the 
amount of 12 cents. How many marbles did he buy t • 

3. How many fifths are there in 4 ? In 5 ? 

4. How many sevenths are there in 3 T In 4t 

5. A man put 6 barrels of beer into.kegs that held f .of 
a barrel each. How many kegs did it take? 

6. How many times f in 10 ? }in9? |ia8? |m4? 
in 6 t 
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7. How often U J in 6 ? |in5? f in3? T«ffin6t 

a How often is I in 11? |in9? f in7? 4in4! 

In the above examples, it is required to find how often a Fraction u 
contained in a.whole number, that is, to divide a whole nunUter by a 
Fraction, - The quotient will be seen to be larger than the diyidend* 
and it ought so to be whenever a proper Fraction is the divisor ; for 
(§ ZLi.) the smaller the divisor, the greater the quotient. There are 
twice as many half-pints in a pail'of water, as there are pints. If I 
divide a whole number hy 1, the quotient will be the same whole 
number. Thus 1 is in 8, 8 times ; 1 is in 12, 12 times, &c. If I 
divide by a number less than 1, then, I ojaght to obtain a greater 
quotient. -Thus i is in.. 8, IS tim^s ; ^ is in 12, 24 times, £c. ; in 
which cases, I have a quotient, twice as great as mj dividend. 

9. At f of a dollar a piece, how many spools of thread 
can be bought with 2 dollars ? 

First find the ninths in 2=y . Then say f are in V, 
9 times. Ans. 

Hence, to divide a whole number by a Fraction, 

Multiply the whole i^uhber by the denominator of the frac- 
tion, AND DIVIDE THE FRODUCT BY THE NUMERATOR. 

11. Divide 24 by if . It is best to^ reduce the Frac^ 
Hon to its lowest terms, if»^^4" Ans. ^^=28. 

12. Divide,«4 by ^W- ' Ans. 90J-. 

13. Divide '^'^J by 2 J= V • Ans. 8. 

Note. — The divisor, if a mixed number, must always 
be reduced to an improper Fraction, 

21. Divide 37 by 4 f . A. 8 ^. 63 by 8 f . A. 6 W. 
127 by 9 f. 948 by 84. 1,847 by 15 ^f. 

To this case belong such questions as these ; 4 is i^ of what number ; 6 is | of 
what number, &o. ; uiat is, aU queeti'oiU where a certain pctrt >'« givertf to find a 

14. 125 is f. of. what number? Ans. 225. 

Perhaps it may be well for beginiiers, to accustom them- 
selves to solve these examples by analysis, thus. If 125 
is 5 ninths, what i» one ninth ? . Ans. 25. If 25 is ^, 
what is f t Ans. 225. 

15. 178 is f of what number? Ans. 623. 

16. 256 is yv of what number ? Ans* 352. 

17. 1,874 is /y of what number!. Ana. 14,055* 

18. 29,864 is ^V of what number? Ans. 175,451. 

19. 425,763,891 is jfl^ of what number ? 

* . Ans. 23,444,a46,633« 

20. 7,587,648 is ^ of what number ? 
81, 1,343,826 is ^|f of what number ? 
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MXNTAI. EXERGIBSS.^ 

^ LIII. 1. A lady, having f- of a yard of ribbon, cut 
it into 5 equal parts. How much was there in each part? 

2. Thomas had f of a pint of chesnuts, and distributed 
them equally among 4 of his companions. How many 
had each ? . 

3. A man divided } of an acra of grround into 7 equal 
parts. How much was there in each part ? 

4. A boy divided 4 of an orange ainong 5 of his com- 
panions. How mucn did he give each ? 

5. A grocer put f of a hogshead of brandy in^o 6 casks, 
putting an equal quantity into each. How much did he 
put in each ? 

6. Divide | by 6. f by 3. | by 6. ^ by 4. 4 by 2. | by 

a #by4. #by2. H^y 11. f by?. iby4. fby3. i 

by 4. If by 6. H by 4. H by 3. H by 2. . 

In the above exampliefl, a whole number i» the diviBOi, snd li 
fraction, the dividend ; that is, it is required to divide a fruction by 
a whole number. Let the following be written. 

7. Divide ^|| by 3. Dividing the numerator divides 
the valuer (^ xli.) Ans. f^j-.^ 

8. Divide Hf by 27. A. yly. Hfhy9. A. ^^^rV 

9. Divide f f J by 2. 2 will not divide the numerator, 
but (^ xLi.) multiplying^ the denominator divides the 
value. A. ^^. 

IQ. Divide f If by 4. A. y^V- **f ^7 S- A. WV- 

Hence the rules, 

I. Divide the Numeeator oir the Faaction bt the wboub kvM" 

BER. Or, 

■• - ' 

II. Multiply tbs Denominator or the Fraction it the whole 

NUMBER. 

11. Divide ^-WWVt >y ^8^,437. A. tttVtttt- 

12. Divide 4| by S. 8=4X2. We may divide by 
these factors successively. (^ xxix.) |i-f-2=^. ^jfyrf- 
4=ttJ^t -^J^s. This method is ofteii convenient. 

13. Divide m by 9. A. j^i^. ^^^jhy 32. A. -^it. 
A%by81. A.^Hy. 

14. Divide 14 f| by 7. Divide the whole number and 
FrOfCtion separately. Ans. 2^. 

16. Divide 675 HI by 26.* Ans. 23^4t. 

16. Divide 65^ by 7. 

If you divide the wholo number by 7, you obtain 
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a remainder of 2 ; for 7 is contained in 65, 9 times, and 
2 over. -Now this remainder 2 is f ,. (^ xxyii.) and f added 
to \ makes f . |-j-7= J. The answer then is 9 \, 

Hence, when a remainder it left from dividing the whole ntnti- 
hevy ii musty with the given Fraction^ be reduced to an improper 
Fraction^ and t?ien divided, 

17. Divide 5f by 23. 5i=V. V-5-23=f . 

18. Divide 25^V ^V^- A. IJIf 114i by 280, A. 
fj\\. 184|by7. A. 26,^. 7,646JJby24. 

A.318f«. 

19. Divide 88,V by 17. A. 6^9^. 476J by 8. A. 
69|. 175|by 23. A. 7J. 263if by 17. A. 14|f4. 
5,660iK by 216. A. 26i||H. 



MENTA.L EXERCISES. 

§ LIV. 1. What part of a hogshead of wine is 1 gal- 
lon ? is 67 gallons ? 

2. What part, of a gallon is 1 quart? 3 quarts I 

3. What part of an hour is 1 minute? 6 minutes? 

4. What part of a week is 1 day ? 2 days ? 3 days ? 

5. What part of a yard of cloth is 1 quarter ? 

6. What part of a minute is 1 second ? 10 seconds ? 
The following are to be written. 

7. What part of a pound is 3d. 1 qr.? Compound 
numbers cannot be used in a Fraction. We must there- 
fore reduce 3d. 1 qr. to qrs.=13 ^rs. In 1£. are 960 
qrs. Therefore, (^ xxviii.) 3d. 1 qr. is -^ of a pound* 

S. What part of 1 cwt. is 3 qrs. 16 lb. ? A. yy^. 

9. What part of 1 hogshead of wine^ is 11 gals. 1 qt. 

Ans. ]^=/j« 
This process is called bringing whole numbers of lower denom- 
inatwnsj to Fractions of a higher. The rule seems to be, 

Reduce the given numbers to the lowest denominatiok 
minttonep for a numerator, and an integer of the next 
higher denomination, to the same denomination, for a 
Denominator. 

Note. Reduce i\ifi Fraction thus obtained to its lowest 
teems. 

10. What part of a pound is 1 Ss. 4d. t Ans. ^||3s|. 
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11. What part of 1 cwt. is 3 qn. 15 lb. 14 oz. ! 

Ans. ^. 

12. What part of 1 bu. is 3 pks. 7qts. 1 pt. Ans. IJ. 

13. What part of 15 pipes is 25 gals. ? Ans. -^ j. 



Note. In this example 15 pipes must be reduced to gala. ; or, which ie bet^ 

id 25 by 
DiViding both by 5 will not afi(ect the answer, (I XLi.) since, both numerator and 



ter, divide both 15 and 25 by 6, and then reduce the quotient 3 pipes togal& 



denominator are equally divided. 

14. What part of 2 miles is 7 fur. 11 in. 2 b. c, ? 

15. What part of 1 mo. is 22d. 15 h. 1 m. ? A. i^U- 

16. What part of the whole duration of the world 
have you lived ? 

17. The* earth's diameter, is 7,91 If miles in diameter 
nearly, and the highest peak of the Himmaleh mountains, 
is estimated to be 27,677 ft. above the level of the 
ocean. What part of the whole diameter of the earth is 
the height of this mountain ? 



MENTAt EXERCISES. 

• 

§ LV. 1. What part of a penny is ^ of a farthing ? f 
of a farthing ? 

2. What part of a shilling is j of apenny? | ofa 
penny? 

3. What part of a pound is f of a shilling ? f of a 
shilling? 

4. What part of a penny is | of a farthing ? 

5. What part of a gallon is | of a quart ? 

It \B eyident, that ajs fractionB are not in their nature difierent fVom 
other numbers, bat only in their forrrit we need no other rules for 
reducing them from one denomination to another, than those, giron 
for whole numbers. Hence, to re,duce a Fraction from a lower to a 
higher demfmination, . 

DtVIDB AS IK REDUCTION A80KNDIN0 OF WHOLE MUMBE118. 

6. Reduce f of a shilling to the Fraction of a £. 

Note. The results should always be reduced to their 
lowest terms. 

7. Reduce 4 of a dwt. to the Fraction of a lb. Troy* 

8. Reduce f of a lb. Avoirdupois to the Fraction of 
wt. Ans. xjj. 
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9. What part of (t week is j of an hour 1 Ana. ^1^. 

10. Rediice5} forlongato the Fraction of a mile. 

Am. \\. 

11. What part of a mile is { of a b. c. I 

12. Ijleduce 27J gals, to ibn Fraction, of a butt. 

13. Reduce 65f qts. to the Fraction of a bu. 



MENTAL EXERCISES. 

f LYI. ^ 1 . f of a penny is how many farthings ? ^ of a 
penny? 

2. ^ of a shilling is how many pence ? |^ of a shilling ? 

3. \ of a shilling is how many pence? how many pence 
and fkrthings ? - 

A, \ oi^L lb. Troy is how many oz. ? |- of a lb. ? 

The rule, of course, for the reasoid Assigned in the last section, is 
the same as in whole numbers. Hence, to reduce a Fraction from 
higher, denomination to a toioer, 

\ Multiply AS -IN reduction descendimg of w^ole numbers. 
5. *Reduce*/y|j of a £ to the Fraction of a penny. • 

.6. Reduce ttVt, ^^^ ^hd. to the Fraction of a qt. 

7. Reduce y At ^f ^ ^wt;, to the Fraction of an oz. 

A 8 Q8 
• IT — ^T» 

8. What part of a pt. is ^f t ^^ ^ bar. ? 

9. What part 4jf a minute is 7^Vt of *^ d«^y- A. lUf* 
10/ What part of an E. E. is f of a yd ? A. .i\, 

First reduce it to the" Fraction of a quarter bjr (§ lvO au4 then to the Frac- 
tion of an E. E. ' 

11. What part o£ a hlid? is | of a puncheon? ' 

12. What part of a guinea isfl of a £? A. |4|. 

13. Reduce l62ij\^unrtoim, A. 3249yV. 

14. Reduce 194211^ tier, to pun. A. 9710}|, 



MENTAL EXERCISES^ 



^ l^yn. 1... In y\ of a shilling how many pence ? 

in jl9 • 

16 
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% In ^ of a BhiUnig how many pence ? In ft 

3. in 4^ of a shilMng how many p«nce T In f ? 

4. In I of a peck, how many qts. ? In f ? 

In the last sectiea, you were required to zednoe Fraction* of 
one defwminmHon^ to FratUonMaf cno^ilff ■; the present ease only 
differs, in iequirin|f you find whoU wumhert. Hejiife, to reduce a 
Pruetkm to tehole numbers of inferior denominationSf 

MULTIPLT As IN REDUCTION DBSCBNDING OF WBOtE NUMBERS, REDU- 
OINO THE FRACTION, WHENEVER IT BECOMES IMPROPER, TO A WHOLE OR 
MIXED NUMBER, AND CONTINUINO THE REDUCTION ONLY OF THE FRAC- 
TIONAI. PART. 

5. How much is ^ of a hhd. of wkie? . A. 45 gals. 

6. Find ff of a £. A. 5*. 3d. 1|^ qrs. 

7. Find fff of 1 cwt. A. 1 qr. 51b. U oz. I5}|f dr. 
a Find ^fif% of a week. A, 2 d. 16 h. 8 m. ll^^y^ sec. 
9. Find ^H of a lb Apothecaries' weight. A. 23 . 3 gr. 



D£CIMAIiSw 

§ LVIII. According to our system of Numeration, 
numbers increase from right to left in a tenfold propor- 
tion ; that is, a figure becomes ten times greater than 
before, on being njoyed a single place toward the left; 
one hundred times, on being moved two places ; one 
thousand times, on being moy^ed three places, and so on. 
But as numbers increase from right to left in- tenfold 
proportion, so they decrease from left to right in the 
same manner; that is, a figure becomes only ^^ ten^A 
part of its former t?fl^we, on being moved a single place 
towards the right ; the hundredth part, on being moved 
two places, and so on. 

TaJie for example the number 5,- . . ^ . ^• 

If it be moved one place to the left, it becomes <«n times as 
great, that is, fifly, 50. 

If it be moved another place, it beomes ten times as great as 
fifty, or a hundred times as great tis at first, that is/ five hun- 
dred, 500. 

Thus, we may go on, as far as we please, and show that each 
removal to the right, multiplies the number by 10, or makes it ten times 
as great. If this be true, then, it will, likewise, be true, that remov- 
ing the other waif, will divide the number by 10, or make it s tfinth 
part as great. 

I-et us takejve hundred, the number we ended with. 500. 

Remove the significant figure 5,'Qnfe place to the right, and 
it becomes fifty, the tenth part of five hundred. 50. 
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Remove it anotlier plaee, «iid it becooMii &?«• tke to&tk ptrt 
of fiftjr, or <A« hundrtith fmrt «f five lumdred. 5. 

Sftoh of theae reararali, ire lee, ditidee tlie nmnber by 10| or maXee 
it the tenth part at great as before. We have now broa^ht the 
number back to t^e units' place, fitit there » plainly no reason 
why we should stop here. - If a point be nurfd, to distinguish this 
place, it is evident that we may lewft'iiws to remove the number in 
this manner 4o the richt, calhAif it at evecy removal, a tenth part of 
what it woe before. Then, the . first place below units would be 
tenXhe, and tlie five instead of bein|^ five umta would be five 
ienth4. .5 

The next plaoe would he tenths ef fsiiiAt, tn hvmdreitke ; 
and the iive would becoHMfive-haadredtJls. ^ .05 

We use a ^pher here, to show that thi 5 is m the second place be. 
tow units, tf there wore no cypher, it would stand in the first place, 
and be .5=^/ee ten/As, IS ab^e. 

The next place would be teidke of hundredthe or thou~ 
eandthe, .005 

The next place, tenths of thoueandthe, or ten-thousandthe. .0005 

There is no reason to prevent •nr continuing^ tfaismode of writing 
to anv dislanoe. 

Thus, we see, we h*vf a new series of orders, less 
than units, or whole numbers, tvhich increase towards 
^e left, and decrease towards the right in ten-fold pro- 
portion exactly Jike whole' numbers. These are called 
Decihals, front the Latin word, decimus^ which means 
tenth. . 

Wo have giveii some examples above, which contain but one sir- 
nificant figi;^. Thd folloWin^^ contain xnore^ The pupil shouhi 
^deavdnr taread the figures Without.looking on the names, which 
should he covered over* If he succeeds wiihoat assistance, he will 
be ^o«e likely to possess a clear knowledge of the Notation* 

Five ^nfehs and twa huadredtbs, or fift^4Wo handredthg. .62 

Note. We read this fifty-ttoo hwndredihat because tlie & is ten times 
greater than if it stood in the hundredths' phuse ; that is, than 5 hundredths. 1 1 
is therefore, ten times 6 hundredths or f^ hnndndths ; and two hnndredths 
more make fifly-twb hundredths. . The smm explanation wiU apply in ihd f<d- 
lowing. ' ' 

Seven tenths and toxa hundredth^ er seventy-four hundredths .74 

Eight Eundre^Chs and pix Xhousanddife, or eifhtjr-six thousandths .086 
Nine thousandHis and two tenths of thoasan&M, or ninety-two tenths 

of thousandths. .0092 

Seventy^one hundredths .71 

Bighty-niae thouMdulths .080 

Ntnety thouaiUidths .090 

Two hundred and thirty thousandUis .290 

Nine hundredths ' .09 

Twenty-three hundredths .23 

One tenUi .1 

Ten hundredths . .10 

tSu^o tenths . , .2 

Two hundred, thousandths .2Q<I 



\ 
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From these latter examples it will' be observed^ that 
the value of a decimal is not altered by annexing cy- 
phers ; for 1 tenth is. the same as ID hundredths and 2 
lentils is the same as SOO thousandths, the i^ignificant figure, 
being just as far from the units' place in one case^as.in the 
other. But, as has bee» observed aho^, cyjAera jEwe/Jar- 
5rf, (between the unit's place and the significant ^giires,) 
materially afieQt the value, since every cypher, thus pre- 
fixed, removes each significant figure, one place fartheir 
from the units* place, and, ot couraiB diminishes its value 
ten fold. As these prineiple&afe'tmportant, we state diem 
concisely as follows, '\ \ 

I. Cyphers on the rioht of ANni^ciMiU. bo not ALXEa^^^THi: 

TALUB. But , i- 

il. Each cypher orf the left dsgreases xna value ten 

FOLD. , . . . - 

Thus. .6, .60, .500, .5000, and .60000, art aU eq[uai 'in' valae, being each 
equal, aa is evident to |. But .5, .05, .00^ .0005^ .00005, and ,000006 decrease 
in ten fold proportion. 

The pupil will now see the. use of the point or period, 
which we have employed to separate ^ecimak from whole 
numbers. If he were required to read this decimal, 
.15, he would call it 15 hundredths,, but if there vyere no 
point, as here, 15, he would call it 15 (units or whole 
numbers,) simply. The point, then, enables bim to. de- 
termine what name and what value belongs to a dejcima], 
by showing him it&4istance from the units' place As it 
separates decimals from whole^^numbers, it is usually 
called ia BsPARATRtx. The following examples contain 
whole numbers and decimals mixed, and are t^ierefore 
called MIXED Lumbers. 

Three, and five tenths - 3.S 

Foar, aad'aeventy foar bundredthfl ' 4.74 

8.93 7.625 ^^42 7;6324 5.55555. 

82.594 90.0a6 825.0304 9004.010203 B27.S4359. 

Note. Whenspeakioe oSi Federal ^fon^, we remarked tliat, doHars and 
dimes might all be read as dimes ; dollars, diineo, and cents might ail be read as 
cents ; anddoUara, dimes, cent», and milk might all be read, as mills. ^Tbe rea- 
son of thia is that Federal Money increases in ten Juid propor4ion, in the sane 
manner as decimtils. For the same reason wkoie numbers axid len(A«'m«7 all 
"he read together as tenths ; tehole numbert, tenths and hundredths- may all be 
read together as hundredths ; and so on to any distance. Thus 2.7 may be read . 
tttOf and ieren tenths, or Iteenly seven tenths i 3.25 may be read three <md 
twenty five hundredths, or three hundred and titenty Jive hundredthfi Ac. 

The pupil will perhaps l>e ready to demand, what 
are decimals but fractions. Fractions (^ X3^vi.) are ex* 
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pressions for parts of numbers, and so are decimals. We 
reply that decimcUs are FractioKSy and are often called 
DECIMAL Fractions. The only differerence between 
them and any other Fractions ia, that they increase and 
decrease just like whole tiun^ers, by tens, and therefore- 
we are not obliged to write down their denominators. If 
we please, however, we may write the denomi^iators, and 
this we sliall easily do, front observing the jiame of the 
decimal. Thus, 

2.6=2^^ .75=yVv. .9&39'=f^^jf. 27.93486= 
^W/M. and so on. - 

It will be leen by these ezaiiiples that, 

ThK DlNOmNAtdR. Of A DBCIMAI. ALWAYS CONSISTS OF A UfOT^ Oft 
1, WITH CTPHERS ANNEXED. 

Fcnetions having other denominators, are called VuLGAft Frac 
TiONs. It will be i^ither seen by the above, tliat, 

ThB NUMBER OF CTPHEaS IV THE DENOMINATOB^ OF A tllCllIAL IS THE 
SAME AS THE NUMBER OF PJLACES BtliOMGlNOTO "t^E DBCIMAl.. 

OFi the dittanee of the hndeat figure of the decimal from the eep- 
mratriXf determnee the number of cohere in the denominator. When 
the denominator is aetually written, cyphers onthaleft of ike decim- 
al may be neglected ; but when it is written, and afterwards removed, 
the cyphers must of coarse be careililly restored. In the following, 
let the denominators be removed, and the numerators writen de*. 
cimally. . 

"• ^Tf ^^* loTTao 

10. 2//A- 17. 



1. 


T^TT^ 


2. 


tJt 


3. 


t¥ir 


4. 


t/ttf 


5. 


iVo^tr 


6. 


l^TlTo 


7. 


AV/ir 



1 00 6a 



13. r94;,u^^JJ|j-o 20. looWAo* 

14.271,,^^;^,, 21, ,,V^VV/oo 

When decimals are written with their denominators, 
like Vulgar Fractions, it often happens that they can be 
reduced to lower terms. Let the following be thus writ- 
ten and reduced as low as possible^ 

1. .2 Ans,\ 7. 13.18 13. 143.95 

- ■ - ^ g.. 17.265 14. 164.175 

\\ 9. 37.408 15. 279.234 

3J 10. 19.005 16.348.112 

295VT 11. 20.0604 1 7. 793.452 

16j^y-12. 39,00002 18. 345.858 

.16* 



.2. .^ 

3. ^ 1.25 

4. 3.75 

5. 29.085 
6.16.0015 
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Nora. We liare mentioned FedmiU Mooejr as being «imilar to decimals. In 
fkct, the denominationfi of Federal Money are deeiznalB. The dcdlar is consider- 
ed the unit or whole number^ dHMs stand in the tenths' pbee, cento in the hun- 
dredths', and mills in the thousandths'. The French weights, measures, Ac., .we 
have likewise seen are on ihe principles of decimahi. ($ xxx iz.) The advan- 
tage4n the use of decimals consists in the uniformity^ of their denominators, abd 
in their regular increase by 10 like whole numbers. Hence, we have always to 
carry for 10 ; and the operations of the foursground rules are as simple as in 
4rh(»B numbers. 



^ LIX. 1. Change ^ a dollar to a decimal. 

Here we wish to fin^ how many tenths, hundredtJis^ 
&c. of a dollar, there are in ^ a dollar. Now a tenth of 
a dollar is a dime ; hence, we have to inquire how many 
dimes there are in J a dollar. J a dollar is 10 times ~ 
a dime, because 10 diineis make a dollar. . Then j- a 
dollar is \^ of a diime=5 dinies^SO.G Aais. 

2. Change i to, a decimaL 

This question is the -same as the last, «xcept thai it is 
not Federal Money* We wish here to find how tnaxiy 
tenths, hundredths, <&c. there are in J a unit, f a unit 
is 10 tirhes J a tenth,=-y^ of a tenth,a:9.5 Anst^ 

3. Change | of a dollar to a decimal. A. S0.125. 

4. Change^ to a decimal, A. «1^ 

5. Change -[^ to a decimal. A. .0625 . 

Note. If we multiply by 10, to reduce the Fraction 
to tenths, it becomes \^ of a tetith^ which not being a 
whole tenth, we are obliged to place a cypher in the 
tenths' place, and proceed as before. 

6. Change /y to a decimal. A. *2 

TioTB. It u best to reduce the vulgar Fracfiod, iirst, to its lowest terms. 

7. Change if^ to a decimal. A. .2 

8. Change ^J^ to a decimal. A, .5 

9. Change ^, |, ^j, and ^-g to decimals. 

A. .25, .025, .2-and ASl^ 

10. CTiange ^VV, y,^, and ^^^^ to decimals. 

A. ,025, .05 and .01 

11. Change Tff IP, /f^, ^Vo* *^^ ttV to decimals. 

12. Change ^^_, ^^g.^, y^s.^, and _|y to decimals, ' 

Another mode of explaining the fibove c^Maralion may be giren. 

13. Change i^ to a decimal. 

Tf both numerator and denominator of a Fraction be 
multiplied by the same number, the value will not be 
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altered, {^ xii.) I may therefore multiply both the 7 
and the 16 in the above Fraction, by 10, 100, 1,000 or 
any other number, without altering the value. Multi- 
ply both, then, by 10,000 and . the Fraction becomes 
tVvV^ Now (^ xli,) I may Mvide both numerator and 
denominator (by the same number wkhdut altering the 
value. Divide them beth dies, by 16, and the Fraction 
becc^mes j^^t=-(^ iviuu) .4375 Ana, 

£ither i»ode -of explaaaiioii gives ub the foUowiag rale. 
• Aknsz ctph«iui to thb n^ub&ator and ditidb by tbb denomi. 

Tf ATOa. ThB HKOIMAX.^ will iMNfllST OF A8 MART rLACES AS TDUIS 

AES crrHEks annjukd. 

NoTB. ^ there are not,tt» many gueh'ent Jffur» 09 the rule^reguiretf prefix 
cyphere enough to nyake out the number. Ab improper FVactSon must, of couree, 
be first T^uced to a mixed number. 

1%. Keduce ^^j to a decimal. A. .^16 
15; Reduce .j}^ to a decimal. A. .028 

16. Reduce t|« to a detimaL A. .05625 

17. Reduce f to a decimal. A. .3333333+ 

Note. We see here, that we inay go on forever, and the decimal vill contiii 
ue to repeat 33, &c. 

18. Reduce t^T to a decimal. A. .181818181818184- 

NoTB. This decimal goes on, repeating like the other ; but it repeats two 
figures, 18, instead of one, as before. 
"0ecimids, which continually^ rej)eat thesame^gures, are cailed bepeating 

DEetM^ALS, or BEPETEiJDjS. 

When one figure is repeated, the decimal is called a snrtilB refeteno ; 
when two or more, a CQMPOUNh bepbte;ni>. 

Repeating >decim^ pre -tJso caUed ciBCULATES, oi?<<;sbculat]9«o obcx- 
MALS. Properly, the term circulate, belongs to com|K)und repctends. 

When other decimal figures precede the repetend^it is called a mixed bepe- 
TEND ; when otherwise, a pube, or -simple bepetbkd. 

Repetends are also called. I27FINITB.dbcimals>; decimals which terminate, 
or come to an end, are called PJ:«itE. 

Ih single repetends, the repeating figure is commonly written only once, vritli 
A point over it, thus, .3. In compound repetends, all the repeating-figiares are 
*enc€^ written, and a point placed over both the first axid last, thus, -is- This 
notatiort shows us all the figures that repeat, and if it is-neceasary to extend the 
decimal lower, for the purposes of Addition, Multiplication, &c. we can Writs it 
down immediately, ^without the trouble of calculation. For further particulars 
on this subject see § lxix. 

19. Change ^ to a decimal. A. .142857 

2Q. Change | to a decimal. A. .6 

21 . Reduce y A j to a decimal. A. .008 

22. Reduce |J to a dedmal. A. .6876 

23. lleduce U to a decimal. A. .86 
1J4. Reduce ^\f to a decimal. A. .0311216 

25. VieAvite ^ Xo A ^^cimsX. A. .037 
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26. Reduce iV to a decimal. A. ^0384615 

27. Reduce A» A» H» Wjt» iIt* jfi* ^I?. /y> and 
^\ to decimals. 



§LX. 1. Reduce 1 pt. to the decimal of a gallon. 

Arts. 1 pt,=| gal.=il25 

2. Reduce 9 hoUrs to the decimal of a day. 

^w$. 9h. =5^=1 day =.31'5 

3. Reduce 2 ft. 6 in. to the decimal of a yard.^ 

Ans. 2ft. 6in.=3(Hn.=|#=#yd.=.83 
4« Reduce 6 fur. 16 rds. to the decimal of a mile. 

Ans. .675 ^ 

5. Reduce 12s. 6d. 3 qr0. to the decimal of a poqnd. 

Ans. .628125 

• 

NOTK. When decimisils/ whether finite or infinite run on to a great number 
•f places, it will uaualiy be sufficient to take them to three or four, and neglect 
tlie rest. Fon the lower decimals become so small that they are of little impor- 
tance. If on carrying the decimal as many places as -von wish, the remainder 
left is less than half the diyisor, the decimal, as it stands will be sufficiently ac- 
curate; if it be more, increase the last figure of the decimal by 1. It will be 
seen that neither of these, decimals ^will be perfectly acciu^te, the former, being 
too small, and the latter too large. When adecimaUs thus taken too small, the 
si|^ 4- is usually annexed to it, signifying that the true decimal ia more. When 
it IS taxen too large, the sign — is annexed, signifying that tlie true decimal is 
less. Decimals writtea with these signs are called appkoximates, because 
they are only an aj9/>rpj:tma/(on to the. truth. , . - 

6. Reduce 47£. 168. 7 J d. to a decimal expression. 

A. £47.8322916 

Note. It would be sufficient lb say jE47.632-{-. We have carried the deci- 
mals several places, throughout these, examples; for the purpose of' testing the 
accuracy of the pupil. 

7. Reduce 83£; 19; 5^ to a decimal. 

4ns. £83.972916 or £83.9')3—. 

8. Reduce 2 gals, to the decimal of a hhd. 

^715.031746 or .032—. 

9. Reduce 15s. 9d« 3 qrs. to the decimal of a pound. 

Ans. .790625 or .79+ or .791—, 
For practical purposes, there is a shorter mode of re- 
ducing shillings, pence and farthings to the decimal of a 
ppund. It is not perfectly accurate, but sufficiently so, 
in most cases. Take the last example, 

As 1 shilling is 5^^ of a pound, so 2 shillings are /7=^fV 
of a pound. For every 2 shillings, then, we have 1 tenth 
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in the decimal, and, a« 15d. contains 2s. 7 times, we shall 
have .7. There is a shilling over. This is a half of ^ 

oi a half of ^-fg :=:t4o-^*^- ^^ 1^8- then* we have the 
decimal .75. 'jlius far, the method is perfectly nccumte. 

1 farthing is ^^^ ^^ ^ £., -because 1£. contains 20>cl2 
X4=29i86 farthings. Now 000+^ of itself =1000.— 
Therefore, ^ny number of farthings, or 960ths. of £1., 
increased by -^^ of itself, will express the same value in 
l,000ths of £1 . If the farthings be 12, a 24th. part of them 
will be I : if more than 12, more than f. In this case, 
tfien, if we add 1 to the farliiings, they will be l,000ths., 
with aii error, kss than ^ a l,0()Otfa« If they are 36, a 
24th. part will be 1^ ; if more, more tlian 1^« In this 
case, ihen, if we add 2 to the farthings* they %vill be 
l,000ths. with an error, less than ^ a thousandth. If 
^ey'are 24 or 4Q, a 24th. is 1, or 2, which added, gives 
IjOOOths exactly. 

Tfow iii ilie exaihplie above, we have 9|d,— 39 qr».= 
jYtt ^^ * pound, =THTr o.if a pound =:,04i, the decimal 
for the penciB and farthings. Hence the whole decimal, 
for shillings, pence and farthings, is .7S+*04lss.791, 
corresponding to one of the answers above. 

Hence, to express shiirings, pence Mid iMhinfpi in the decimal 
of a pennd. 

Call kvert-2 sbillinqs, 1 tbhth, ■▼■»¥ obD bhcllinq 5 bun. 
miEixrHer, and the fartbuvos at the temcs amd faethinqs, bo many 

TH0USANI>TH8, AODINO. 1 IF TH^ NUIIBEJI 18 BETWEEN 12 AND 36, AND 
2, IF ABOVE. 36. 

Note. Aa 4& fiuthingB make a shiUing, we iieT»r have occasion to go a^ve 
this number. T^e above mode of Ending the decunalof a pounds is called find- 
ing ^e decimal bt inspection ; thatli^ try nght^ or without the trouble of a 
written calculation. Take the foUowiag maniples. 

10. Reduce 17s. 6d. 3qrsu tp the decimal of a pound ? 

11. Reduce X19 ; 8 $: 7 ; % to a decimal expression. 

Ans. £19.43K 
1% Reduce £18; 16; 9^, to a decimal expression. 

Ans. £18.840. 

13. Reduce 13s. 3d..lqr«^ to the decimal of a pound.. 

Ans. £0.664. 

14. Reduce r4s. 8d. 3qrs. ; 19s. lO^d. ; 16s. 7|d. and 
18s. 9Jd. to deciinisils, 

15. Reduce £16 ; 17 r8| v £11 ; 19 ; 5| 5 £13^ i9 ; 1, 
:«nd £15 ; 8 } 2, to decimals* 
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ADDITION. 

^LXI. 1. A man paid debts as follows ; to A, g37.d, to B, $94. 
05, to C, 9137.003, and to D, £1,843^75. How much did he pay 
iniUT 

We have given this first example, in F^J^ra/ $ 37.3 
Msfiey, because . tl^& pu.pU will see at once that. ^4.05 
dimes should be ^ded to dimes, cent^ to cents, $ 127.003 
&c. Ofcoqr^ be will place the numbers so 91>^43.375 

that these denominations shall stand under -^ 

eaeh other. ■ - ■ iin«/92, 101.738 

9. Add87.3i 94.05; 137.003, and. 1,843.375. 

ThMW numbers are the same as those in. the last ei^ample, except 
tliat they are not Federal Money. They must therefore evidently 
be written down and added as before ; for as dimes must be added to 
dimes,' cents to cents, &.c., so tenths must be added to tenths, hun- 
dredths to hundredths, Sui, This, it will be observed, bnngps all tho 
decimal points in the given nombera under each Otlier:. and tike 
fMiUintherewltjOfeovamfimmediMtely'imdtrtkim, Hteaee thit 
rule, 

WaiTI THB NUMBBSS SO THAT TRB OECIMAL POIIfTS MAT BK U!fDB& 
lACH OTHER ; ADD AS IN WHOLE. IfUMBBftS, ANB rLkCtt THE rOINT JH 
TU AlnWER DIRBCTLT CNAIE THS OTHER TOOfTft. _ ' -> 

Note. Uepctends should be extended, at least as far, and dsually one plaee 
Arther, than the longest finite deeiraal, before adding. When nombera are given 
in vulgur Fractions, they must be reduced to decinMls,. before additioii takes 
place ; and when t^e numbers are compound, the lower denominations should 
be ooade decimals of the higher, 

- EXiJ[PL£S WB, PltACTICI^ 

3. A man purchasied at one time, 7| cwt. of sugar ; at aadher, 17f 

cwt. ; at another, 15| cwt. ; at another, 20f c^t. How many cwt* 
did he purchase in all ? . A. 60.7447J- 

4. In' 3 pieces of cloth, are contained as follows ^ in the iSrst, 

35 yds. 3 qrs. 3 na. ; in the second, 19 yds. 1 qr. 3 na. ; and in the 
third, 17 yds. 1 qr. 1 na. . What' is the whole amount in yards and 
decimals. A. 63.635. 

5. In one cask are Contained ^8 gals. 3qt8. 1 pt.; in another, 

36 gals. 3 qts. ; In another, 37 gals. 3 qts. ; and in another, 16 gals. 
1 pt. How much in all ? - . A. 109«35 gals. 

6. One cask of sugar weighs 1 cwt. 3 qrs. 14 lb. ; another, 3 cwt. 
14 lb.; another, 3 cwt. 1 qr. ; and Enother, 1 cwt. 14 lb. How 
much do all weigh ? A. 8.135 cwt. 

7. If I travel 35 mis. 3 fur. 30 rds., one day ;. 41 mis. 3 fur. 10 rds., 
another ; 17 mis. 4 fur., smother ; and 36 mis. 3'fiiri 30 rds., anoth. 
er ; how fair do I travel in all ? A. 109.65635 mis. 

8. If i pay $21f fo^ en& hhd. of molftsses; 919i for another; 
917i for another ; 331 for another ; and ld| for anoiher ; how much 

^o/^ivoforaJl? A. $101.0a 

^. Add Mlf^MSSS ;-97.891-, $^.M \ %\^ txA Q0.0011. 
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Kh. Add .014; .981:6; 1.39; ^15914; .79913 and 3.0047. 

A. 8.20857. 

1 1. Add 27.148; 918.73 ; 14,016 ; 294,304.001 ; .7,138 and 221.701. 

A. 300 488J2938 

12. Add 312,984 ; 21.3918 ; 2,700.4fl ; 3.173 ,- 27il ud 581.07. 

A. 3,646.2388. 



MULTlPIilGATIOK; 

4 LXII. i. At 91.25 per vd. what cost 3 yds. of oloth ? 
Thiisi may be performed, either by Addition or by MaltipUeation. 
Br Addition. . Bt Mui.t1pucatio;». 
f 1.25 91.25 
'1.25 * 3 
1.25 ■' 



•3.75 Ana. 




$3.75 Ana. 

We have exhibited both modes, to show Where the point onght 
to be. placed, as this is the only 'difficulty in decuhal calculationB. 
When the multiplier is a vshoU numheft then, there mnet he as many 
deeimaU in. the product, as in the multipUeand, 

2. At 9 ^^5 a, pipe, what oost...3 of a pipe of wine ? 
$125 On the left we have found what 3 whole 

3 pipes cost, by multiplying by 3. Now .3 is 
. the tenth part as much as 3 whole ones. 
|375 Of course, we must take the tenth part of |37.5 Ans, 
the price of 3 whole pipes, for the.price of .3 of s pipe. But (§ xxx.) 
cutting off one figure divides by 10. Of course, we have one deci> 
mal place in the product by ^3 Thi» is shown on the right. When 
the multipli^iamd is a whole number, then, t Aere must be as many 
decimtds in the product^ as in the multiplier, 

3. At $1.25 per lb. what cost .3 pound of tea 7 

If it were 3 whole pounds^ we should obtain $3,75,- as in Ex. 1. 
But it is the tenth part of 3 lb , being .3 lb., and therefore, the price 
will be Or tenth part as mueh=i9»^7&Ans. 

When neither factor is a whole numberi then, there must be as 
fuamy decimals in the product as in both ftxctors. Observation of the 
following) may, perhaps, render (he prmciple more clear. We take 
the same numbers, making them at Gipt whole ^ and moving the 
decimal point one place at each step. 
125 12.5 1.25 .125 . .125 .125 .0125 

8 a 3 3 .3 .03 .03 



375 37.5 3.75 " ' .875 .0375 .00375 1000375 

Hence the rule, - , 

Multiply as in wholb ptuhbers, akd point off as many decimals 
in the product^ as there are in both factors. 

Note. -From-observuig the three latter illustrations^ the ^\i^\V .^w^.^^^^ "Oox^v 
lohen there are not oBymaftyfigurtB in tAe product as the rule Teq-uixcs, oj-^lV-otxH 
inusi beprifijred to make out the member. 
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EXAHPUS VOR PRACTICK. ' 

4. At $3^ pr. lb., what cost 16 lb. of tea ? A, ^5.20. 

5. At $2 pr. gal. what cost | gal. of wine ? A. $1 .20. 

6. At $5.27 pr. yd., what cost 7-^-^ yds. of cloth 1 

A, J36.9954. 

7. At 3^ cts. pr. lb., what cost 7,8&3 lbs. of rice ? 

a: JJ274.855. 

8. At $13| a bl, what cost 46^ bis. of sugar t 

A. JJ627.12; 

9. Multiply Xm by .04. A. .0001^. 

10. Multiply 24.6X by .0529. A. 1.301869. 

11. Multiply .0007853 by .036. A. .0000274856. 

12. Multiply .051 into .091. A. .004641. 

13. Multiply .0217 into .00431. A. 000093527. 
Note. The, truth of the rule will further appear, by 

wriHiig the decimals in the form of vulgar Fractions, and 
multiplying by the rule ^ xliv. Thus, multiply .02 by 
.03 .02=-rS7 and .03^tK T»irXTf*==Tofot,-.0006. 
where the decimal places .of the product are ^equal ta 
those in both factors. 

14. Multiply .02 by 10. A. .2 

15. Multiply .003 by 100. A. .3 
It will be Men that multiplying a decimal by 10 does not alter 

the fliffnific^t figures, but only moves the separatrix one place 
towards the right. This makes the multiplicand 10 times greater^ 
because it causes every figure to stand one place higher. So, multi- 
plying by 100 moves the separatrix two places towards the right ; 
by 1,(M)0, three places, &«. Hence, to multiply 1)y a unit with cyphers 
annexed, 

Remote tkb sbpaeatriz as manv places to the bioht as there 
are cyphers in the hultiplibr, annbzino ctp^ers ip necessary. . 

Note. If the multiplier be any number with cyphers annexed," it may be 
considered as a con)posite number, one of whose fectors is 10, 100, 1000, <&c., and 
we may first employ thiis factor, according^ to t^e above rale^ and afterwards, tbe 
other, aa uspal. 

16. Multiply .38179 by 10; by 100; by l,0OO; by 
10,000. 

17. Multiply^ 1.876 by 1,000 ; by 10,000 ; by 1,000,000. 

18. Multiply 17.9 by 1,00;. by 1,000; by 100,000,000. 



I LXIII.. It often happens tha^ ixi practice, we have no ocoesioB for as many 
decimal places as the rule will give us. The lower decimak afe so Small that 
1 hey may be rejected as of fio importance. We'will now propose a mode, by which 
\«e may obtain decimals, accurately as fiur as we^ plene without the trouble of 

finding the otliers. 



7 88076 


919422 


J 060 


768 


2626 


92 


26269 
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131346 




161.392 


71096 
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1. Multiply 13.1346 by 13.2876. 

COMMON METHOD. I wish to perform thie muItipH- contraction. 
13.1346 plication, and retain only three 13.1316 

12.2876 places of decimals. Now I know 6782.21 

— — (S LX 1 1. ) that when the multiplier 

is whole numbers I have iust 131.346 

as many decimals in the product 26.269 

as in tlie muitipUcand. If then 2.627 

I multiply only three decimal 1.050 

figures of the muitipUcand by .092 

the 2 in the units' place of the .003 

multiplier, I shall have only 

three decimal places in the pro- 161.392 

Ouct, thus obtained. If I multiply four decimal figures of the multiplicand by 
the 1 in the tens* place of the multiplier, =10, I snail hare four decimal, places 
in the product, but the last one, (being a cypher) may be neglected, leaving 
fhree places, as before. If I multiply two figures of the multiplicand by the % in 
ihe tenths' place in the multiplier, I shall have three decimal plases in the pro- 
duct. (S LXii.) If I multiply, in like manner, one decimal place by the 8 in the 
hundredths* place, I shall have again three decimal places in the product So, if 
I go on, multiplying one place leaa in the mulHpUcand, for every place lower in 
the -multiplier, 1 shall still hare three decimal places in the pnduct. I may 
therefore arrange all these products, thus obtained, with their right ha-nd figures 
under ea^ others imd put tlie separatrix, in eacfa^ three places from the right. 
They may then, it is obvious, be added as they stand, and the sum will bo the 
total product, with only three decimal places. 

It is a convenient way of determining where to com^nence. multiplying with . 
each figure, to put the units* place 6f the multiplier under that decimal of the 
multiplicand, which you wish should be the last in the product ; and then write 
.all die other figures before and afler it, in an inverted order^ as in the contrac- 
tion above. Then in employing each figure of the multiplier, commence with 
the figure of the multiplicana immediate^/ above it, neglecting all the figures to 
the right, andplace the right hand figures of the several products exactly under 
each other. They will then -stand in proper order to be added. Thus, in the 
last example, units stand under thousandths ; and, of course, the first figure of the 
product is thousandtha ; tenuis stand under hundiredths, and the last figure ck the 
product is in like manner thousandths ; hundredths under tenths, which produce 
thousandths, as before, &c. 

One thing more. In order to ensure sufiicient accuipcy, when we begin to 
multiply by any figure, we must first multiply the preceding figure of the mul- 
tiplicand by the figure we are using ais a multijplier, and carry from that product, 
to the first figure which we. set down ; always canyin^ for the nearest number 
of tens, whether above or below. Thus when multiplyingby Uie 2.(nmt8) in 
the above example, the first figure in the product is 2X3^6. But to this we 
carry 1, making 7, because 2X4 (the preceding figure) =8, which is nearer to 
10 than it is to 0. In multiplying by 8, (tens,) the first figure obtained is 8X 1=8, 
to which we carrry 2, making 10, because 8X3=24, whieh is nearer to 2 tens 
than to 3 tens, Ac. Hence, the rule. 

I. WrITB the USIT PIGUllE OP THE MI7LTTPUER UNDER THE DECI- 
MAL PLACE WHICH IB Ta BE LAST IN THE PRODUCT* AND THE OTHER FIG- 
URES IN AN INVERTED ORDER. 

n. In MULTIPLYING, REJECT ALL THE FIGURES llf THE MULTIPLICAND, 
TO THE RIGHT OF THE FIGURE TOU ARE MULTIPLYING RY ; CARRY* TO THE 
FIRST FIGURE OF THE PRODUCT FOR THE NEAREST NUMBI^R OF TENS CON" 
TAINBD IN THE PRODUCT OF THE PRECEDING FIGURE IN THE MULTIPLE 
CAND, AND SET DOWN THE RIGIfT HAND FXGURES pF THE SEVERAL PRO- 
DUCTS UNDER EACH OTHER. 

17 
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m. ThBSI rSODUCn, added as THKT STAIt D, will 61TB THE TOTAL 

PEODUCT, wrra the BsainKED- number of decimal places. 

Note. If the maUiplier, when thus written, extends below the multiplicand, 
fill out the mnhipliciiad, or suppose it to he filled out with cyphers annexed. 

3. Mnhiplj 27.14986 by 92.41035^ retaining four decimal phices in the 
product A. 2,508.9280 

4. Mnhipiy 480.14*^36 by 2.72416, retaining foor decimal pUu^es. 

A 1 308 0037 

5. Mokiply 73.8429753 by 4.628754, retaining five decimal places. 

A. 341.80097 

6. Multiply 8,634.875 by 843.7627, retaining only the integers in the product. 

. A. 7,285,699 



^ XLIV. 1. What is the value of .75 of a pound ster- 
ling in shillings, pence, &C. ? 

lie contains 20s. Therefore j^j of a pound contains 
^^ of a shilling, and ^Vir ^^ ^ pound contains 20 
times as many hundredths of a shilling= y// of a shil- 
lings 15s. This is performing the operation £0.75 
as in vulgar Fractions. It is obviously the 20 

same, whether the denominator 100 be ex- 

pressed or not. A. 15.00s. 

2. Reduce .17525£ to lower denomination's. 

A. 3s. 6d. 0.2688 qrs. 

Hence, to reduce decimals of higher, to whole numbers, and de- 
cimab of lower denominations, 

Multiply as in rbduction descending, reservino the wholr 
ntthbers of each denomination, and continuing the rbduction of 

THE DECpi AL ONLY. 

3. Reduce £0.040625 A. 9| d. 

4. Reduce £0.5724 A. 11 s. 5 d. 1.504 qrs. 

5. Reduce jeO.85251 A. 17 s. d. 2.4 qrs. 

6. Reduce .8125 of a sbiUing. A. 9| d. 

7. Reduce .875 hhd. of wine. A. 55 gal. qt. 1 pt. 

8. Reduce .875 of a yd. A. 3 qrs. 2 na. 

9. Reduce .76442 lb. Troy. A. 9 oz. 3 dwt. 11 gr. 

10. Reduce .617 cwt. A. 2 qrs. 13 lb. 1 oz. 10.6 gr. 

11. Reduce .089 mile. A. 28 rds. 2 yds. la. 11;04 in. 

12. Reduce .9075 acre. A. 3 roods, 25.2 rds. 

13. Reduce 712 furlong. A. 28 rds. 2 yds. 1 ft, 11.04 in. 

14. Reduce .002084 lb. Troy. A. 12.00384 gr. 

15. Reduce ,046875 lb. Avoirdupois. A. 12 dr. 

16. Reduce .142465 year of 365 days. A. 51,999725 da.ys. 

17. Reduce .569 yf ar of 365 days. A. 207 d. 16 h. 26 m. 24 sec. 

18. Reduce .6725 cwt. A. 2 qrs. 19 lb. 5 oz. 

19. Reduce .61 tun of wine. A. 2 hhd.^7 gal. 2 qts. 1 pt. 
20. Reduce .8322916 £, A, 1^ a. 1 A. '51.'^'^^^^^ «|«. 



Sec, 65« DEciiEALs. 183 

In reducing decimalB of a £. we may evidently reverie the role 
§ IJif thus. 

Double the tenths' figure for shilljnos, and if tub hundmdtiu 

BE 5, OR UOKE, DEDUCT THE 5, AND ADD ANOTHER BHILLHia. CaLL 
THE REMAINING FIGURES, IN THE HUNDREDTHS' AND THOUSANDTHS* 
PLACES, FARTHINGS, DBCRXA8INQ THEM BT 1, IF BETWEEN 12 AN*]> 36, 
AND BY 2, IF ABOVE 36. 

Note. The decimal below tboiuandths is neglected. Bat if it amount to 
more than half a thousandth, it is best to increase the l,000ihB. by 1. 

21. Reduce .8971 £. .13763 cwt. .19843 ml. .15634 yd. .71 lb. 
Troy. 71 lb. Avoirdupois. .71 lb. Apothecaries*. .8934 week. .9193 
month of 30 d. .7346 rd. .9874 hhd. of wine. .9874 hhd. ale. 
.7759 hhd. beer. .8557 oz. Troy. .9365 Jtr. .59347 X, 



SUBTRACTTIOJr. 

§ LXV. 1. I have a debt of $^5. 763, and I make a payment of 
4(87.665. How much is remaining due ? ^95.763 

Of course, dimes must be taken from dimea^ 87.665 

cts. from cts. &c. Hence, the numbers must be 

written as in Addition, and the point placed in 8.098 Aiu. 
the, same manner. 

Hence, to subtract decimal numbers,. 

Write the numbers as in addition, subtract as ni whole KVh- 

BERS, AND PLACE TQB 8EPARATRU AS IN AODFTION. 

2. From a piece of cloth containing 47f yds. a mer- 
chant sold 23^ yds. How much was left ? 

iV 24.016 

3. On a debt of $383.00 there was paid $47.25. How 
much remained unpaid ? A. $335.75 

4. On a debt of $193f, there was paid $87f . How 
much remained unpaid ? A. $105,775 

5. From 1,1 53f tons of iron, there were sold 684-i^t 
tons. How much remained unsold ? A. 468.8312 tons. 

6. From 37| gals, of oil, were sold 28^81^ gals. How 
much remained ? A. 9.1372 gals. 

7. A man having 759f J^^ bu. of wheat, sold to one 
person 47/^ bu.. ; to another, 87^f ; to another, 94y^ ; to 
another, 387H. How much had he left ? A. 143bu. 

8. A man had $16^^ of which he spent as follows : 
for a load of hay, $6^ ; for a iFad of grain, Vl^ ; for 
3 bu. of corn, $|H pr. bu. ; and for a load of wood, $2. 
What had he left? A. $0.18 

9. A merchant sold a barrel of fto\a lot ^^-^v "^ ^^^^ 
of molasses for $}} pr. gal; ; and ^ g^^* ^^ mx^^^ ^^^ 
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$|^£ pr. gal. In payment, he received a load of wood, 
worth 92/j, and 2 bu. of wheat worth $^i pr. bu. ; an'd 
the rest in money. How much money did he receive ? 

A. $2,428, nearly. 

10. From 87i4 take 36JJ. From 927TVtr take 179f {- 
From 169 JH ^^^ ^"^ii- From 829|f take 33^^^, 
From 334ff } take 234 J|. From 9734f take 664VVW. 

11. From 72.345 take 63.1345. From 39.38463 take 
.27953. From 125.125125 take 25.025025. From 380. 
613401 take 1.7834. From 830.595003 take .000004. 
From .00001 take .00000001. 



Divisioir. 

^ LXVI. 1. If four gallons of wine cost ^8.24, what cost I gallon? 

We mast divide by 4. The fourth part of 8 dollars is 4)8.24 

2 dollars, and the fourth part of 24 cts., that is, -24 hun. 

dredths of adollar is6 cts.=:6hundredth8=:.06 2.06 

2. At 2^.06 pri gal., how many gala, of wine may be bought with 
g8.24? 

Here we have decimals both m the divisor and 2.06)8.24(4 
dividend. But the 8.24 is 824 hundredths, and 8JiA 
the 2.06 is 206 hundredths. ^ 

Dividing hundredths by hundredth* will evidently give whole 
numbers, just as dividing pints by pints, quarts by quarts, or units 
by units, gives whole numbers. 624-1-206=4, as seen^bove. 

From observation of the^e two examples, we see that when the 
divisor u atohole number, the quotient has just as many decimal* 
as the dividend. And tjohen the divisor has as many decimals as 
the dividend^ the quotient is a whole number. 
. 3. At S0.206 a yard, how many yds. of calico will £8.24 buy ? 

Here the divisor has three decimal placets. If .206)8.240 (.40 
the dividend had as many, we should have a whole 8 24 ' 

number quotient. But we may put a cypher on 
the right ofthe dividend, without altering its value. 00 

(§ Lviii.) The decimal places will then be equal, and the quotient 
40 wi)l be whole numbers. 

4. At $30.5 pr. hhd., how many hhds. of molasseq can be bought 
for $76.25? 

As the divisor has^ here, one decimal place, 30.5)76.2,5(2.5 
I know that, until one deomal place in the 610 

dividend has been employed, the quotient wUl . 

be whole numbers, and afterwards, decimals. 1525 

A comma is placed here, after the 2, to show 1535 

the limit of whole numbers. The pupil will find it convenient ta 
employ iu . ' 
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5. Divide .15 by 7.5. 7.5).l,50(0.0d 

I find her«i that, takilug one decimal plaee in 150 

the dividend will give no quotient figure. — 

' Hence» the quotient contains n» ttkole mumbers. In like manner, 

by taking tiro places, I find that the quotient contains noUntht, I 

then annex a cypher, and obtain 2 in the quotient, which, of course, 

is 2 hundredths. Hence, the general ^principle. 

The decimal places in the divisor and quotient to- 

cether, must be just equal to the decimal places in 

the dividend. 

This results, likewif^e from the principles of multiplication ; for 
the divisor X the quotient = the dividend (^ xzv.), and hence their 
decimal places together ought to equal those of the dividend (§ lxii.) 

Hence, the rule, 

Divide \s in whole numbers, and point orr decimals 

ENOUGH to make THE PLACES IN THi; DIVISOR AND QUOTIENT 
together, equal TO THOSE IN THE DIVIDEND. 

NoTB. If there be not onongh figures in the quotient, prefix cj})herB to make 
ont the number. If the division ie performed as in the abore illustrations, the 
cyphers will be placed in the quotient during the division, which is best. 

e\ At $1^ pr. lb., how many lbs. of indigo will $27^}^ 
buy? • A, 18.67 

7. If 1 gal. of wine cost $1J, how many gals, will 
$14f buy? A. 18. 

8. If Ipay $316|J for 92;^ cords of wood, what is that 
a cord ? A. $3,^. 

9. If I pay $35f} for 12 lb. 15 oz. of tea, what is that 
a pound ? A, $2|. 

10. At $3J a yd., how many yds. of broadcloth can I 
buyfor$64tV. A. 19f. 

11. If 71iV yds. of cloth cost $168JJ, what is that a 
yard? A, $2/^. 

12. If 161b. 9 oz. of sugar cost $2yf j, what is that pr- 
pound ? A. ^. 

13. Divide 226.827 by 8.13, A. 27.9, 

14. Divide 1 by 1.25. A. .8. 

15. Divide 1 by 562.5. A. .0017, 

16. Divide 3.464 by 2,706.25. A. .00128. 



17. Divide 313.5 by 861.3. 

18. «» 913.41 by 3.864. 

19. " 8,193,2 by 41,621.1 



SJO. Divide 27,941.2 by 18.2. 

21. " 101,001 by .00001. 

22. " 21 by 269,843.21. 



Divide 298.7461 by 10. A. 29.87461. By 100. A. 2.9874&1. 

Note. The above example shows^^ that dividing by 10 does not 
alter the significant figures, but only removes the decimal point one * 
place towards the left. . In like manner, dividing by 100, remQ.^«c^ 
the eepara^rix two places to the lefl ; by 1,000, \\i'!^« -^^tsA^^ ^\i^%^ 
on. Hence, when the div sor is a unit, m\.\i c^^Vifcx^ wvn^x*^-* 

17* 



ISO 
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ReVOVX THE SEPABATRIZ A8 MANY PLACES TO THE LEFT AS THE 
DIVIBOE CONTAINS CTrBBKS, PBEnZUBO CTPHEKS, IF NECESSARY. 

Note. If the divisor be any numbtr witll cyphers annejhsd, it may be treat- 
ed as a composite number, <nie of whose fectors is 10, 100^ 1,000, or a similar 
number ; and we may first diride by this fector, acc<Mrding to the above nile^ and 
afterwards by the other. • (f xxiz.) 



23. Divide 

24. " 

25. " 

26. " 

27. " 



7.52 
25.9 

1 
300 



by 10. 

100. 

1,000. 
«• 10. 






45.962" 1,000. 



28. Divide 27.3 by 20. 

29. »• 15.9 " 2,000. 

30. " 350.4 " 600,000. 

31. " 27.864" 360,000. 

32. " 941.31 " 87,000,000. 



% LXVII. As we know, (utvx.) that the <]uotient will be whole number«i, 
until as many decimals are employed, in the dividend as tnere are in the divisor, 
and that all figures, afterwards obtained in the quotient, are, of course, decimals, 
we can always tell what will be the place of the first auotient figure ; that is, 
whether it will bo hundreds, tens, units, tenths, hundreatbs, thousandths, &c. 

Now, for ordinary purposes, it hqs been remarked, we frequently do not 
need many decimal places. A shorter mode of division, in such cases, may be 
employed. 

1. Divide 82.931463 by 78.124. 

Common Method. 



76.124)82.93 
78.12 



480 
4«8 



12 



4 



1,463(1.061 My divisor, I observe, has . 73. 1 2,4)62.93, 1453(1.061 
I three decunal places. Tak- ■ ' " 78.12 

ing three, likewise, in the 

745 dividend, I find the divisor 481 

744 will go, and therefore, con- 469 

elude that there will be one 

0013 place, of whole numbers in .12 

3124 the quotient I wish to re- 7 

— — tain three decimal placet in - 

1889 the quotient The quotient, .5 

then, will consist of four figures. Now, though not perfectly accurate, it is suffi- 
ciently so, to take four fignres on the left of the divisor, and divide by them, 
instead of using the whole. Thus, I obtain one quotient figure. By the common 
method, I sbouid now bring down another figure of the. dividend. But it will be 
sufficiently accurate to shorten the divisor one figure ; that is, out off a figure 
fVom the right of it For this makes the divisor ten times less^ (§ xzx.) as an- 
nexing a figure to the number divided, would o^ke it ten times greater, nearly. 
(f ZY.) In like manner,^ for the tiiird figure of the quotient, I take off another 
figure from the divisor, instead of bringing dcwn another from the dividend, and 
so on. 

In multiplying the divisor by the quotient figure, tt6 must carry, as in multi- 
plication, (I LXlii.) to the first figure of tlie product, /or the nearest number of 
tens, from the product of the last neglected Jigure of the divisor. Thus, in the 
above example, in multiplying by G, we should have 6X8=:48, but to this wc 
carry 1, because 6X1 (uie last figure cutoff,)=:6, which is nearer 10, than 0. 
Hence, the first figure of the product is 9, instead of 8. tlence, the rule, 

I. Task from the left of the divisor as many figures as tou 

"WISH IN TQE QCrOTIENT, AND, W>R THE FtSST QUOTIENT FIGURS, DIVIDE 
BT THE89 AS USUAL. 

II. For each following quotient figure, divide the last re*. 

MAINDBR BT THE PRECEDING DniSOR, DI^IINISllEO ONE FIGURE ON TtfK 

rjgut^ - 
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III. I;r HVLTirLTINO THB DITItfOft BY THB QOOTIBNT FIGIJ&E, CAKftY 
FROM THB PRODUCT OF THB dUOTIBNT FIGUBB,' INTO THB LAST N EGLECT. 
£D FIGUBB OF THB DIVISOB, FOB^BB NBABBST NUMMKM, OF TBJfS. 

2. Divide 721.17562 by 2.2574321, so that the quotieot may contain three deci- 
malfl< A. 319.467. 

3. Divide 2,508.92806505178 by 92.4103676, so that there may be six figures 
in the quotient. A. 27.1498. 

Note. The pnpil will see that there myst be two plaees of whole numbers ; 
consequently, there will be but four decimals. 

4. Divide 12.169825 by 3.14159, so that the quotient may have six figur<^. 

A. 3.S7377. 

6. Divide 87.076326 by 9.366407, so that the quotient may have seven deci- 
mals. : A. 9.29/6559. 

Note. When the divisor has not as many fi^ea as are required, begin divid- 
ing by the whole divisor, as usual, and so contmue, until the figures yet to be 
founci, equal those in the divisor ; after which, employ the contraction. 

"6. Divide 934.8179832 by 93.217, so as to have seven figures in the quotient. 

A. 10.02840. 

7. Divide 1,133.7649 by 1.8888434, retaining only the integers. 



§ LXVIII. We have g^iven one method of reducing whole num- 
bera of lower denomiAations to decimals of higher, (^lz.) The 
following mode, however, will oflen be most convenient. 

I. Reduce 3 qts. 1 pt. to the decimal of a qt. 

This operation is most conveniently performed by 2 | 1.0 pt. 

setting down the numbers as here ; the least denom- 

ination highest, and the others in order. Then di- 4 8.500 qts. 
vide the numbers, as in Reduction Ascelidinff, an. - — '• — 
neziog cyphers, as if reducing' a vulgar Fracnon to . 875 A. 

a decimal, and join each quotient to Uie next denomination with the 
decimal point between them. Hence, the rule. 

Divide the pekohinations, beginning with the least, as in Re. 
jDUCTioN Ascending, annexing cyphers, and join each scccebsivb 

quotient as ▲ DECIMAL TO tHE NEXT HIOHEK DENOMINATION. 

BX AJIIPLPS FOR PRACTICE. 

3. Reduce 3 bu. 1 pk. to the decimal of aquartei. . A. .40625. 

3. Reduce 10 oz. 18 dwt. 6 gr, to the decimal of a lb. A. .91. 

4. Reduce 1 gal. of wine to the decimal of a hhd. A. .015873. 

5. Reduce 17 yds^ 1 ft. 6 in. to the decimal of a ml. A. .00994318. 
6« Reduce 8 rds. 4 yds. 2 ft. 3 in. 1 b. c. to the decimal of a fur. 

A. .221632996. 
7. Reduce 3 qrs» 1 na. to the decimal of a yd. 
S* Reduce 11 lb. 3 oz. 2 dr. to the decimal of a qr. 

9. Reduce 9 oz.. 6 dwt. 2 gr. to the decimal of a lb. > 

10. Reduce 2 h..l3 min. ll^tee, to the decimal of a day. 

II. Reduce 4 fur. 5 rds. 2 yds. 2 ft. 1 b. c. to the decimal of a milcu 
12. Reduce 3 wks^ 2 d. 5 k. 3 m. 1 tec. to the decimal of a montbi 

(36 days.) 
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For the more adrtncod pupils who study this book, we insert the 

following ebserTations on - 

CIRCULATING mCIMALH. 

^ LXIX. Repetends whi<}h bef^in at the same place, are called 

SiMii^a Repbtendb. . Thus .3 and .7, or .8134 and .53861 are simi- 
lar repetends 
Those which begin at different places, are called DissisrrLAa Repe. 

• « • • • ■ 

TENDS. Thus, .6 and .4X69, .827 and .963456 are all dissimilar. 
Those which end at the same place, are called Conterminous 

Repetends. Thus, .83 and .79 and .05 are conterminous. 
Those which begin and end at the same places, (^er called Sun. 

« • • • 

LAR AND CoNTERWiNouB Repetenos. Thus, .8054 and .6175 are 
similar and conterminous.' 

Repeating decimalii arise from division. Thej sometimes occur 
in reducing vulgar Fractions to their equivalent decimals, and some- 
times in d^cimid Division. 

In redociag vulgar Fractions to decimate, we annex cyphers to the numeratoi:, 
and divide b^ the denominator, (f lix.) annexing cyphers 16 each remainder, in 
order to contmae the division. ' Now, as every remainder must, of course, be less 
than the divisor, it is plain. that there can be only <u many different remainders 
in any division^ aa there are numbers Smaller than the divisor. There are, it is 
likevrise manifest, as many niunbers smaller than any given diviSOT, as there are 
units in that divisor, Isss one. Thus, there are two numbers smaller than 3 ; 
four numbere smaller than 6, Ac. Now, a decimal will bejgin to repeat, when- 
ever we obtain a remainder like any remainder previously found since we began 
to annex cyphers. For, then, the same dividends, and, of course, the same quo- 
tient figures, begin to come round. Hence, when a decimal repeats, the repetend 
can never have more places than there are units in the divisor, less one. If the 
remainder becomes 0, thedecin^al terminates, or w finite. Hence, also. 

Evert infinfte decimai., obtained from the division op finite 

IVUHBERS, must BE A REPEATING DECIMAL. 

The intelligent pupil may here he ready to inquire, "in what manner can I 
determine whether a given vnlgar Fraction ¥riU produce a finite or a repeating 
decimal 1" This question will now be answered. 

Cabs. I. ' Finfte Decimals. In our inquiries on this subject, 
we must take Fractions in their lowest terms ; if they be not so, 
they must, first, be reduced. For the sake of simplicity, we will 
take the case, when the numerator is 1. This, in the {division, by 
annexing cyphers, is made 10, 100, 1,000, &c, 10 is composed of 

the prime factors 2X5. Hence, the Fractions^ and J will, of 
course, be finite. ^ i^^j- will, likewise, obviously, be finite. Moreover, 
each of theie decimals will terminate in one place ; for- it wilt onl^^ 
be necessary to annex a single cypher,. in order to reduce them. If 
the denominator be -2x2— 4, the decimal will terminate, but not in 
a single place, because 2 is a factor in 10, only once, and in 4, twice. 
In order, then, to .make 2 twice a factor in tiie dividend, (or nume. 
rator,) we must annex another cypher to the 10, making it 100=: 
i(>Xl0^2X 5X2X5=4X5X5=4X25, where, we see, 4 is a factor. 
Hence, ^ will terminate in two places. From looking over tlit) 
above, we see that, for similar Tcasona, \£ Wc ^TiomraaXoi V» 5X5 
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in the decimal, and, aa 15d. contains 2b. 7 times, we sbal] 
have .7. There is a shilling over. This is a half of ^ 
or a half of -^fy .-sry^tr^*^ ^^^ 1^^« then, we have the 
decimal .75. Thus far, the method is perfectly accurate. 

1 farthing is -j^-^ of a £., because 1£. contains 20X13 
X4=s9i80 farthings. Now 960+^ of itself=1000.— 
Therefore, any numTjer of farthings, or OOOths. of £1., 
increased by -^^ of itself, will express the same value in 
l,000ths of £1 . If the farthings be 12, a 24th. part of them 
will be I : if more than 12, more than |^. In this case, 
then, if we add 1 to the farmings, they will be l;000ths., 
with aii error, l«ss than ^ a 1,000th. If they are 36, a 
24th. part will be 1^ ; if more« xnoro tlian l\. In this 
case, then, if we add 2 to the farthinga« they will be 
l,O00ths. with an error, less than | m thousandth. If 
they are 24 or 46, a 24th. is I, or 2, which added, gives 
l,000ths exactly. 

Now in the example above, we have 9}d,^=39 qrs.= 
^/t of a pound, s=y|^ qf a pound ==.041, the decimal 
for the pence and farthings. Hence the whole decimal* 
for shillings, pence and farthings, is .7J5'(-.04l;s.791, 
45ojTespondingto one of the answers above. 

Hence, to express shilfings, pence Mi4 Aurthings In the decimal 
of ft pemnd. 
Call bvbrt'S SHiLLiNOB, 1 xaiini, bvirt obo soiLLiMa 5 hun. 

jniEDTHS, AJSB THB FAKlStNGS IH TUB YBNGB AJfD VABTHINQS, SO UANY 
TH0U8ANI>THS, ADOINCt 1 IF THl^ NUMBUl 18 BBXWBBN 13 AND 36, ANJ> 
2, IF ABOVE. 36. • 

Note. As 4& fiuthingB make i^ shUling, ve nerer have occasion to go tUbove 
Cbia number. Tlie abore mode of Ending the decimal of a pound, la called find- 
ing ^e decimal bt.xkspectiok ; that Is, by nght^ or irithout Uie trouble of a 
written calculation. Take the following oaanplea. 

10. Reduce 17s. 6d. 3qrsu tp the decimal of a pound ? 

J.^*. £0.878, 

11. Reduce £19 ; 8|: 7; % to a decimal expression. 

Ana. £19.43L 
'\% Reduce £18; 16; Sl/to a decimal expression. 

Ans. £18.840. 

13. Reduce 13s. 3d.. Iqr. to the decimal of a pound. 

Ans. £0.064. 

14. Reduce r4s.^. 3qrs. ; l^s. lOJd. ; 16s. 7|d. and 
18s. 9}d. to deciinals. . 

16. Reduce £16; 17 raj; £11; I0v6|\ tVav%\^ 
:andiC15; S;2, to decimals* 
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ADDITIOSr. 

§LXI. 1. A man paid debts as follows ; to A, jg37.3, to B, $94. 
05, to C, 9137.0D3, and to D, 21,843^75. How much did he pay 
in all? 

We have given this first example, in Federal $ 37.3 
' Msfiey, beoau^tt . the- pupU will see at once that. 9 94.05 
dimes should be ^ded to dimes, cents to cents, $ 127.003 
&C. Of course be will place the numbers so ^1>343.375 

that these denominations shall stand under — >- 

each other. - iln^. $2,101,738 

9. Add 37.3^ 94.05; 127.003, and. 1,843.375. 

Tfaeee numbers are the same as those in^ the last eipample, except 
that they are not Federal |iloney. They must therefore evidently 
be written down and added as before ; lor as dimes must be added to 
dimes; cents to cents, &.c., so tenths must be added to tenths, hun- 
dredths to hundredths, Slg, This, it w^Hbe observed, brings all tiio 
decimal points in the gWea niimbera under each otlier:. and <Jke 
foint in the rewlt, of vowrmf immediately umd^r ikim. Henee th* 
rule, 

Writs thb numbebb so that thb oecimal PonrrB mat bk uifDB&' 

BACH OTHER ; ADD AS IN WHOLE, NVHBIKB, ANB rLkVK TBK FOUVT III 
THB ANBWBB ^IRBCTLT VNOBB TBB OTHER TOUTftl. ^ 

Note. Hepetends should be extended, at least as far, and tisually one place 
Jbrther, than t£te longest Anite deeiraal, before adding. When mimbem aregilmn 
in vulgtf Fractions, they must be reduced to decimals,, before additkn takes 
pUu^e ; and when (he numbera are compound, the lower denominations should 
be made decimals of the hrgber. 

- EXAJUPLES W0B, PltACTIC]^. 

9. A man purchased at one time, 7^ cwt. of sugar ; at another, 17f 

cwt. ; at another, 15| cwt.; at another, 20f cWt. How many cwt» 
did he purchase in all ? A. 60.744^- 

4. In 3 pieces of cloth, are contained as follows:. in the first, 

35 yds. 3 qrs. 2 na. ; in the second, 19 yds. 1 qr. 3 na. ; and in the 
third, 17 yds. 1 qr. 1 na. . What is the whole amount in yards and 
decimals. A. 62.625. 

5. In one cask are contained "^S guls. Sqts. 1 pt.; in another, 

36 gals. 3 qts. ; In fwother, 27 gals. 3 qts. ; and in another, 16 gals. 
1 pt. How much in all? - . A. 109<25 gala. 

6. One cask of sugar weighs 1 cwt. 2 qrs. 14 lb. ; another, 3 cwt. 
141b.; another, 2 cwt. 1 qr. ; and another, 1 cwt. 14 lb. How 
much do all weigh ? A. 8.125 cwt. 

7. If I travel 35 mis. 3 fur. 20 rda., one day ; 41 mis. 2 fur. 10 rds., 
another ; 17 mis. 4 fur., another ; and 26 mis. 3'fiiri 20 rds., anoth- 
er ; how far do I travel in all? A. 109.65625 mis. 

8. If I pay tl21| fb^ en& hhd. of molasses; 9 19^ for another; 
917i for another ; -231 for another ; and ld| for another ; how much 

£/o /^Ve for all ? . A. ^lOLOa 

^. Add f 10.34565; -11^7 .891-, %^.M\ ^U and 4(0.0011. 
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KKrAdd .OU; .9816; 1.39; d.l5914; .7d«13 and 3.0047. 

A. 8.aoe57. 

1 1. Add 27.148; 918.73 ; 14,016 ; 294,304.001 ; .7,138 and 921.701. 

A. 900 488^938. 
19. Add 319.984 ; 91.3918 ; 9,700.49 ; 3.173 ; 97il and 581.07. 

A. 3,646i)388. 



MUIiTtPIilCATIOBT; 

4 LXII. i. At 91.95 per yd. what cost 3 yds. of eioth ? 
ThiB n^ay be peifonned, either by Addition or by MnltipUeation. 
Br Addition. . Bt MultIpucatiom. 
f 1.95 yiJ^d 
1.95 ' 3 
ISlb ■- 



•3.75 Am, 



$3.75 Am, 

We have exhibited both modea, to show Where the point ought 
to be placed, as this is the only difficiilty in decimal calculations. 
When the multipHer is a whole number, then, ikert nintt he a§ nuiny 
decimals in the product, 09 in the multiplicand, 

9. At $195 a pipe, what cost. ,3 of a pipe of wine 7 

$126 On the left we have found what 3 lohole |195 
3 pipes cost, by multiplying by 3. Now .3 is .3 

— > the tenth part as much as 3 whole ones. ' 

|375 Of course, we must take the tenth part of |37.5 Ans, 
the price of 3 whole pipes, for the.price of .3 of a pipe. But ($ xxx.) 
cutting off one figure divides by 10. Of course, we have one deci- 
mal place in the product by ^3 Thi» is shown on the right. When 
the multiplieand is a whole nun^er, then, there must be as fkany 
deeimdls in the product, as in the mtdtiplier, 

3. At $1.25 per lb. what cost .3 pound of tea 7 

If it were 3 whole pounds, we should obtain $3,75, as in Ex. 1. 
But it is tho tenth part of 3 lb , being .3 lb., and therefore, the price 
will he Or tenth part as niwh= fiO. 37b Ans, 

When neither factor is a whole numberi then, there must be as 
many decimals in the product as in both factors. Observation of the 
following, may, perhaps, render the principle more clear. We4ake 
the same numbers, making them at first tr^/e, and moving the 
decimal point one place at each step. 
125 19.5 1.25 .125 .125 .125 .0125 

8 a 3 3 .3 .03 .03 



375 37.5 3.75 .375 .0375 .00375 .006375 

Hence the rule, -^ ^ 

MU](.TIPLT AS IN WHOLE NUHBERS, AND POINT OFF AS MANY DECIMALS 
IN THE FRQDUCTa A6 THERE ARE IN BOTH FACTORS. 

Note. Fron^obaervuig the three latter illustratioiM, tlie pupil will.€x^«^ \^;:)ka. 
lohett there are not ae mailyjigurea in the product as the rule Tequints, cy-pV^^TH 
must hepr^ared to make out the number. 
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EXAUPIiES FOR PRACTICE* ' 

4. At 93^ pr. lb., what cost 16 lb. of tea ? A, ^5.20. 

5. At $2 pr, gal. what cost | gal. of wine ? A. $1.20» 

6. At $5.27 pr. jd.y what cost 7-^ yds. of cloth ? 

A, $36.9954. 

7. At 3J> cts. pr. lb., what<^ost 7,853 lbs. of rice ? 

a; J274.855» 

8. At $13| a bl, what cost 46| bis. of sugar t 

, ' A. J627.12. 

9. Multiply .tXy4by .04* A. .000I&. 

10. Multiply 24.61 by .0529. A. 1.301869. 

11. Multiply .0007853 by .035. A. .0000274855. 

12. Multiply .051 into .091. A. .004641. 

13. Multiply .0217 into .00431. A. 000093527. 
Note. The. truth of the rule will further appear, by 

wntog the decimals in the form of vulgar Fractions, and 
xnultiplying by the rule ^ xnv. Thus, multiply .02. by 
•P3 -O^^tItt and •03^^*7 Ti(rXTf»=Tofot>=^.0006, 
where the decimal places ,of the product are ^equal to 
those in both factors. . 

14. Multiply .02 by 10. A. .2 

15. Multiply .003 by 100. A. .3 
It will be 9«en that multiplying a decimal by 10 does not alter 

the sisnificant figures, but only moyes the separatrix one place 
towardis the right. . This mak«8 the multiplicand 10 times greater^ 
because it causes every figure to stand one place higher. So, multi- 
plying by 100 moves the separatrix two places towards the right ; 
by 1,(M)0, three places, &c. Hence, to multiply 'by a unit with cyphers 
annexed, 

ReHOVB THB separatrix as many PLACBB Ta THE RIOHT AS THERE 
ARE CYPHERS IN THE UULTIPLISR, ANNEXING CYPHERS IP NECESSARY. . 

Note. If the multiplier be any number trtth cyphers annexed, it nafcy be 
considered as a coinposite number, one of whose fiietors is 10» 100, 1000, <&c., and 
we may first employ this factor, accordii^ to t^e above rale, and afterwards, the 
other, as usual. 

16. Multiply .38179 by 10; by 100; by 1,000; by 

lOyOOO. 

17. Multipljr 1.876 by 1,000 ; by 10,000 ; by 1,000,000. 

18. Multiply 17.9 by 1,00 ; .by 1,000 ; by 100,000,000. 



S LXIII.. It ofVen happens that, in practice, we have no occasion for as many 

decimal places as the rnfe will give us. The lower decimals afe so Small thai 

they BM^ be rejected as. of fio importance. Wewill npw propose a mode, by which 

vtee may obtain decimals, accurately as fix ra we ^ease without the trouble of 

nadittg the others. 
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I. Multiply 13.1346 by 19.2876. 

COMMON METHOD. I wiflh to peHorm this multipli- coktaactiox. 

13.1346 plication, and retain on^ three 13.13 IG 

12.2876 places of decimals. Now I know 6782.21 

— — (f LXii.) that when the multiplier 

7|88076 IS whole numbers I have just 131.346 

9 1 ; 9422 as many decimals in the product 26.269 

1 0601768 as in the multiplicand. If then 2.627 

2626 92 I multiply only three decimal l.OGO 

26269 2 figures of the multiplicand by .092 

131346 the 2 in the units' place of the .008 

multiplier, I shall have only 



161.392 



71096 three decinud places in the pro- 161.392 

Ouct, thus obtained. If I raultiplv four decimal figures of the multiplicand by 
the 1 in the Una' place of the multiplier, =10, I shall hare four decimal, places 
in the product, but the last one, (being a cypher) may be neglected, leaving 
fhrse places, as before. If I multiply two figures of the multiplicand by the % in 
^h.e tenths* place in the multiplier, I shall have three decimal plases in the pro- 
duct. (S LXII.) If I multiply, in like manner, one decimal place by the 8 in the 
hundredths* place, I shall have again three decimal places in the product So, i( 
I go on, multiplying one place less in the muUipUcandj for every place lower in 
the multiplier, I sliall still have three deeimtU places in the product. I may 
therefore arrange all these products, thus obtained, with their right handjigures 
under each other, and put tlie separatrix, in each, three places from the right. 
They may then, it is obvious, be added as they stand, and the sum will bo the 
total product, with only three decimal places. 

It 18 a convenient yray of determining where to commence multiplying with . 
<^ach figure, to put the units' place of th^ multiplier under that decimal of the 
multiplicand, which you wish should be the last in the product ; and then write 
.all the other fiffures before and after it, Mi an inverted order, as in the contrac- 
tion above. Then in employing each figure of the multiplier, commence with 
the figure of the multiplicana immediate^ above it, neglecting all the figures to 
the right, andjplace the right hand figures of the several products exactly under 
each other. They will then -stand in proper order to be added. Thus, in the 
last example, units stand under thousandths ; and, of course, the first figure of the 
product is thousandths ; tenths stand under hundredths, and the last figure of the 
product is in like manner thousandths ; hundredths under tenths, which produce 
thousandths, as before, Ac. 

One thing more. In order to ensure sufiicient accuipcy, when we begin to 
multiply by any figure, we must first multiply the preceding figure of the mul- 
tiplicand by the figure we are using as a multiplier, and carry from that product, 
to the first figure which waset down ; always carrying for the nearest number 
of tens, whether above or below. Thus when multiplying by the 2. (units) in 
the above example, the first figure in the product is 2y^Z—^. But to this we 
carry 1, making 7, because 2X4 (the preceding figure) =8, which is nearer to 
10 than it is to 0. In multiplying by 8, (tens,) the first figure obtained is SX 1=8, 
to which we carrry 2, making 10, because 8X3=24, whish is nearer to 2 tens 
than to 3 tens, itc. Hence, the rule. 

I. Write the unit figure of the multiplier under the deci- 
mal PLACE which is TO BE LAST IN THE PRODUCT, AND THE OTHER FIG- 
URES IN AN INVERTED ORDER. 

H. In MULTIPLYING, REJECT ALL THE FIGURES Iff THE MULTIPLICAND, 
TO THE RIGHT OF THE FIGURE TOU ARE MULTIPLYING RT ; CARRY TO THE 
FIRST FIGURE OF THE PRODUCT FOR THE NEAREST NUMBER OF TENS CON* 
TAINBD IN THE PRODUCT OF THE PRECEDING FIGURE IN THE MULTIPLE 
OAND, AND SET DOWN TBS RIGHT HAND FI0URJB9 PF THE SEVGl«.k\. ^V^- 
DUCTS UNDER EACH OtHBR. 

17 
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m. ThESK PftODUCTB, ADDED AS THET STAND, WILL GIVE THE TOTAL 
PftOOUCT» WITH THE UEQbUIRED NUMBEE OV DECIMAL PLACES. 

Note. If the multiplier, when thus written, extends betow the multiplicand, 
fill oat the multiplicaod, or suppose it to be filled out withcyphers annexed. 

3. Multiply 27.14986 by 92.41035, retaining fiiur decimal places in the 
product A. 2,608^9280 

4. Multiply 480.14^38 by 2.72416, retaining four decimal places. 

A. 1,308.0037 

5. Multiply 73.8429753 by 4.6287S4, retaining five decimal places. 

A. 341.80097 

6. Multiply 8,634.875 by 643.7527, retaining only the integers in the product. 

. A. 7,285,699 



§ XLIV. 1. What is the value of .75 of a pound ster- 
ling in shillings, pence; &c. ? 

T£ contains 20s. Therefore ji-^ of a pound contains 
fy\ of a shilling, and -f^^ of a pound contains 20 
times as many hundredths of a shilling==y^y of a shil^ 
ling=15s. This is performing the operation £0.75 
as in vulgar Fractions. It is ohviously the 20 

same, whether the denominator 100 be ex- 

pressed or not. A. 15.00s. 

2. Reduce .17525£ to lower denominationis. 

A. 3s. 6d. 0.2688 qrs. 

Hence, to reduce decimals of higher, to whole numbers, and de- 
cimals of lower denominations, 

Multiply as in REbucTroN descenmno, reseevino the whole 

NtJHBERS OF EACH DENOMINATION, AND CONTINUING THE REDUCTION OF 
THE DECQf AL ONLY. 

3. Reduce £0.040625 A. 9|d. 

4. Reduce £0.5724 A. 11 s. 5 d. 1.504 qrs. 

5. Reduce £0.85251 A. 17 s. d. 2.4 qrs. 

6. Reduce .8125 of a shilhng. A. 9} d. 

7. Reduce .875 hhd. of wine. A. 55 gal. qt. 1 pt. 

8. Reduce .875 of a yd. A. 3 qrs. 2 na. 

9. Reduce .76442 lb. Troy. A. 9 oz. 3 dwt. 11 gr. 

10. Reduce .617 cwt. A. 2 qrs. 13 lb» 1 oz. 10.6gr. 

11. Reduce .089 mile. A. 28 rds. 2 yds. 1ft. 11.04 in. 

12. Reduce .9075 acre. A. 3 roods, 25.2 rds. 

13. Reduce 712 furlong. A. 28 rds. 2 yds. 1 ft, 11.04 in. 

14. Reduce .002084 lb. Troy. A. 12.00384 gr. 

15. Reduce .046875 lb. Avoirdupois. A. 12 dr. 

16. Reduce .142465 year of 365 days. A. 51.999725 da,ys. 

17. Reduce .569 yf ar of 365 days. A. 207 d. 16 h. 26 m. 24 sec. 

38. Reduce .6725 cwt. A. 2 qrs. 19 lb. 5 oz. 

19. Reduce .61 tun of wine. A. 2 hhd.^7 gal. 2 qts. 1 pt. 

SO. RedacG .8322916 £. A. l^a.l ^,^.^<i^^a6 ^s. 
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In redacing decimalB of a jC. we may evicleiiUj revene the rale 

§ pc, thus, 

Double the tenths' figure for bhilljnos, and if tub hundmothb 

BE 5, OR MOKE, OED9CT THE 5, AND ADD ANOTHER flHILLINO. CaU. 
THE REMAINING FIGURES, IN THE HUNDREDTHS* AND THOUSANDTHS* 
PLACES, FARTHINGS, DBCRKA8INO THEM BT 1, IF BETWEEN 12 AND 36, 
AND BY 2, IF ABOVE 36. 

NoT£. The dcciinul below tboiuandths is neglected. But if it amount to 
more than half a thousandth, it is best to incmaae the I,0p0th8. by 1. 

21. Reduce .8971 £. .13763 cwt. .19843 ml. .15634 yd. .71 lb. 
Troy. 71 lb. Avoirdupois. .71 lb. Apotheoaries*. .8934 week. J9193 
month of 30 d. .7346 rd. .9874 hhd. of wine. .9874 hhd. ale. 
.7759 hhd. beer. .8557 oz. Troy. .9365 ih .59347 X, 



SUBTRACTIOir. 

§ LXV. 1. I have a debt of ||^5.76S, and I make a payment of 

$87,665. How much is remaining due ? }95.763 

Of course, dimes must be taken from dimes^ 87.665 

cts. from cts. &ci. Hence, the numbers must be 

written as in Addition, and the point placed in 8»098 Ana. 
the same manner. 

Hence, to subtract decimal numbers,. 

Write the numbers as in addition, subtract as in whols XIUh- 
bers, and place tqb 8eparatru as in addition. 

2. From a piece of cloth containing 47f yds. a mer- 
chant sold 23^®j yds. How much was left ? 

^ 24.015 

3. On a debt of $383.00 there was paid $47.25. How 
much remained unpaid ? A. $335.75 

4. On a debt of $193f , there was paid $87f . How 
much remained unpaid ? A. $105,775 

5. From 1,1 53f tons of iron, there were sold 684-i^ 
tons. How much remained unsold ? A. 468.8312 tons. 

6. From 37| gals, of oil, were sold 28^ gals. How 
much remained ? A. 9.1372 gals. 

7. A man having 759f J^i^ bu. of wheat, sold to one 
person 47/u- bii.. ; to another, 87^f ; to another, 04^^ ; to 
another, 387J|. How much had he left ? A. 143 bu. 

8. A man had $16-^1^7 ^^ which he spent as follows : 
for a load of hay, $6^ ; for a l^ad of grain, $7^ ; for 
3 bu. of corn, $^| pr. bu. ; and for a load of wood, $2. 
What had he left ? A. $0.18 

9. A merchant sold a barrel of flour for t^^-^*^ ^.^i^. 
of molasjses for $}} pr. gal: ; and 6 ga\a. oi wwe ^^^ 
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$^0 J pr. gal. In payment, he received a load of wood, 
worth $2/j, and 2 bu. of wlieat worth $^| pr. bu. ; and 
the rest in money. How much money did he receive l 

A. $2,428, nearly. 

10. From 87^ take 36ft. From 927tVV take 179J{. 
From 169Hf take «||. From 829jf take SS^V,. 
From 334IJJ take 234JJ. From 9734f take 664^^V8 • 

11. From 72.345 take 63.1345. From 39.38463 take 
.27953. From 125.125125 take 25.025025. From 380. 
613401 take 1.7834. From 830.595003 take .000004. 
From .00001 take .00000001. 



DIVISION. 

^ LXVI. 1. If four gallons of wine cost 28.34, wLiat cost 1 g;aIlon? 

We mast divide by 4. The fourth part of 8 dollars is 4)8.24 

2 dollars, and the fourth part of 24 cts., that is, ^4 hun- 

dredths of a dollar is 6 cts.= 6 hundredths =.06 2.06 

2. At 22.06 pri gal., how many gals, of wine may be bought with 
88.24? 

Here we have decimals both m the divisor and 2.06)8.24(4 
dividend. But the 8.24 is 824 hundredths, and 6J2i 
the 2.06 .is 206 hundredths. ^ 

Dividing hundredths by hundredths will evidently give whole 
numbers, just as dividing pints by pints, quarts by quarts, or units 
by units, gives whole numbers. 624-1-206=4, as seen^bove. 

From observation of the^e two examples, we see that wAen the 
divisor ts atohole number, the quelient has just at many decimals 
as the dividend. And when thi divisor has as many decimals as 
the dividend^ the quotient is a whole number. 
. 3. At 20.206 a yard, how many yds. of calico will £8.24 buy? 

Here the divisor has three decimal plac«s. If .206)8.240(40 
the dividend had as many, we should have a whole 8 24 ' 

number quotient. But we may put a cypher on . 

the right ofthe dividend, without altering its value. 00 

(§ Lviii.) The decimal places will then be equal, and the quotient 
40 wiU be whole numbers. 

4. At $30.5 pr. hhd., hbw many hhds. of molasses can be bought 
for976.25? 

As the divisor has^ here, one decunal place, 30.5)76.2,5(2.5 
I know that, until one deoimal place in the 6il0 

dividend has been employed, the quotient will . 

be whole numbers, and afterwards, decimals. 1525 

A comma, is placed here, after the 2, to show 1525 

the limit of whole numbers. The nupil will find it convenient to 
employ it, . • 
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5. Dmde .15 by 7.5. 7.5).l,50(0.03 

I find ban, that, t&kiii|^ one decimal place in 150 

the dividend will give no quotient figure. ' < 

' Hence, the quotient contains ne whole nwmbert. In like manner, 

by taking two places, I find that the quotient contains no Unth§. I 

then annex a cypher, and obtain 2 in the quotient, which, of conne, 

is 2 hundredths. Hence, the general principle. 

The i>£crMAL places in the divisor and quotient to- 

O ETHER, MUST SE JUST EQUAL TO THE DECIMAL PLACES IK 
THE DIVIDV.?«D. 

This results, likewise from the principles of multiplication ; for 
the divisor X the quotient = the dividend (^ xxv.), and hence their 
decimal places together ought to equal those of the dividend (^ liii.) 

Hence, the rule. 

Divide is in whole numbers, and point orr decimals 

ENOUGH to make THE PLACES IN THC DIVISOR AND QUOTIENT 
together, EQUAL TO THOSE IN THE DIVIDEND. 

NoTB. If there be not oncmgh fig\ires in the quotient, prefix ej\ihen to make 
out the number. If the division is performed aa in the aboYe iuustrationa, the 
cyphers will be placed in the quotient during the division, which is best. 

6^ At $1^ pr. lb., how many lbs« of indigo will $27J Ji 
buy? • A. 18.57 

7. If 1 gal. of wine cost $1J, how many gals, will 
614f buy? A. 18. 

8. If Ipay *316|| for92i cords of wood, what is that 
a cord ? A. $3^. 

9. If I pay $35|J for 12 lb. 15 oz. of tea, what is that 
a pound ? A* $2J. 

10. At $3J a yd., how many yds. of broadcloth can I 
buy for$64tV- A. 19J. 

11. If 71iV yds. of cloth cost $168^J, what is that a 
yard ? A, $2^^ . 

12. If 161b* 9 oz. of sugar cost $2yf j, what is that pr< 

pound ? A. $^. 

13. Divide 226.827 by 8.13, A. 27.9. 

14. Divide 1 by 1.25. A. .8. 

15. Divide 1 by 562.5. A. .0017. 

16. Divide 3.464 by 2,706.25, A. .00128. 



17. Divide 313.5 by 861.3. 

18. «* 913.41 by 3,864. 

19. " 8,193.2 by 41,621.1 



J20: Divide 27,941 J2 by 18.2. 

21. " 101,001 by .00001. 

22. " 21 by 269,843.21. 



Divide 298.7461 by 10. A. 29.87461. By 100. A. 2.987461. 
Note. The above example shows,^ that dividing by 10 does not. 
alter the significant figures, but only removes the decimal point one ' 
place towards the left. Ip like manner dividing by 100, removes 
the separa^rix two places to the lefl ; by 1,000, tVi^«« \^ca^^ msl^w^ 
on. Hence, when the div sor is a unit, ml\i c^^iifcxii wwae^^* 

17* 
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RfitfOVK TRS 8EFARATRIZ AS MANY FLACKS TO THE LEFT AS TUC 
DIVIBOa CONTAINS CTFBEKS, FftEFIXINO CTFHBKS, IF NECEBSA&T* 

Note. If tbe divisor be any number witk cyphers annei^, it may be treat- 
ed as a composite number, one atwhoee factors is 10, 10(^ 1,000, or a simijar 
nombw ; and we may first divide by Uiis ftu:tor, according to the above rul^ and 
afterwards by tbe otfaei^. • (f xxix.) 

23. Divide 7.53 by 10. ! 38. Divide 27.3 by 20. 

24. " 25.9 " 100. 29. •« 15.9 " 2,000. 

25. " 1 «• 1,000. 30. " 350.4 " 600,000. 

26. " 300 *• 10. I 31. «• 27.864" 360,000. 

27. " 45.962" l.OOa 32. " 941.31 "87,000,000. 



% LXVII. As we know, (uivi.) that tbe ^ootient wiU be whde nomberer, 
until as many decimals are emfdoyed in the dividend as tnere are in the divisor, 
and that all ngures, afterwards obtained in the quotient, are, of tsourse, decimals, 
we con always tell what will be the place of the first Quotient figure ; that is, 
whether it will be hundreds, tens, units, tenths, hundreaths, thousandths, Ac 

Now, for ordinary purposes, it h^s been remarked, we frequently do not 
need many decimal places. A shorter mode of division, in such cases, may be 
emplOTedL 

I. Divide 82.931463 by 76.121 

CoMMoar Method. CoNTBACTXOsr. 

78.124)82.931,463(1.061 My divisor, I observe, has . 78.1 2,4)82.93,1453(1.061 



78.12 



480 
4«8 



three dechnal places. Tak- • ' " 78.12 

' ing three, likewise, in the 

745 dividend, I find the divisor 461 
744 will go, and therefore, con- 409 
elude that there will be one 



12 0013 place, of whple numbers in 12 

8124 the quotient I wish to re- 7 

tain three decimal places in 
1889 the quotient The quotient, .6 

then, will consist of four figures. Now, though not perfectly accurate, it is suffi- 
ciently so, to take four figtires on the left of the (uvisor, and divide l^ them, 
instead of using the whole. Thus, I obtain one quotient figure. By the common 
method, I should now bring down another figure of the. dividend. But it will be 
sufficiently accurate to shorten the divisor one figure ; that is, out off a figure 
firom the right of it For this makes die divisor fen times less, (§ xxx.) as an- 
nexing a figure to the number divided, would lAcke it ten times greater, nearly. 
(S xy.) In like znanner,^for the third figure of the quotient, I take off another 
figure from the divisor, instead of bringing dcwn another from the dividend, and 
so on. 

In multiplying the divisor by the quotient figure, tte must carry, as in multi- 
plication, (S LXixi.) to the first figure of tlie product, for the nearest number of 
tens, from the product of the last neglected fgure of the divisor. Thus, in th6 
«bove example, in multiplying by G, we should have 6X8=48, but to this we 
carry I, because 6X1 (the last n^re cut (^,)=6, which is nearer 10, than 0. 
Hence, the first figure of the product is 9, instead of 8. Hence, the rule, 

I. Take feoh the lept of the divisoe as mant figures as tou 

"Wian IS THE QUOTIENT, AND, SOR THE FtEST QUOTIENT FIGURJ», DIVIDC 
Vt THESE AS USUAL. 

JI. For EACH FoixowfNo Quotient figure, divide the last ke* 

MUIITDSR BY THE FRECBDIKG I>1V180&, Dl^INIStlED ONE FIGURE ON TffK 
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III. In multifltiko thb onnsom by thb (iuotikxt figuee, cakby 

FROH THB FBOOUCT OF THB dUOTIBNT FIGURB; INTO THB LAST NEQLBCT- 
GD FXQUBB OF THE DIFISOE, FOEJTHB NEAJIB8T NUMIBE OF TENS. 

2. Divide 721.17562 by 2.2574321, so that the quotient may contain three deci- 
mals^ A. 319.467. 

3. Divide 2,506.92806505178 by 92.4103676, so that there may be six figures 
in the quotient A. 27.1496. 

Note. The pupil wiil see that there mjist be two places of whole numbers ; 
consequently, there will be but four decimals. 

4. Divide 12.169825 by 3.14159, so that the quotient may have six figurr«. 

A. 3.S7377. 

6. Divide 87.076326 by 9.366407, so that the quotient may have seven deci- 
mals. A. 9.29/6569. 

Note. When the divisor has not as many fibres ss are required, begin divid- 
ing bv the whole divisor, as usual, and so contmue, until the figures yet to be 
ibxma, equal those in the divisor ; after which, employ the contraction. 

%. Divide 934.8179832 by 93.217, so as to have seven figures in the quotient. 

A. 10.02840. 

7. Divide 1,133.7649 by 1.8888434, retaining only the integers. 



§ LXVIII. We have given one method of reducing whole num. 
foers of lower denominations to decimals of higher, (^lz.) The 
following mode, however, will often be most convenient. 

1. Reduce 3 qts. 1 pt. to the decimal of a qt. 



This operation is most conveniently performed by 3 

setting down the numbers as here ; the least denom. - 

ination highest, and the others in order. Then di. 4 

vide the numbers, as in Reduction AsccAiding, an. - 
nezing cyphers, as if reducing' a vulgar Fractton to 



1.0 pt. 



8.500 qts. 



• 875 A. 
a decimal, and join each quotient to the next denomination with the 
decimal point biBtween them. Hence, the rule. 

Divide the DBNoaiiNATioNS, beginning with the least, as in Rc- 
ntJCTioN Ascending, annexing ctphees, and join each successive 

aUOTIENT AS A DECIMAL TO tHE NEXT HIOBEE DENOMINATION. 

EXAJKPLpS FOR PRACTICE. 

2. Reduce 3 bu. 1 pk. to the decimal of ac^uartei. , A. .40625. 

3. Reduce 10 oz. 18 dwt. 6 gr. to the decimal of a lb. A. .91. 

4. Reduce 1 gal. of wine to the decimal of a hhd. A. .015873. 

5. Reduce 17 yds. 1ft. 6 in. to the decimal of a mi. A. .00994318. 
6i. Reduce 8 rds. 4 yds. 2 ft. 3 in. 1 b. c. to the decimal of a fur. 

A. .221632996. 
7. Reduce 3 qrs^ 1 na. to the decimal of a yd. 
8« Reduce 11 lb. 3 oz. 2 dr. to the decimal of a qr. 

9. Reduce 9 oz. 6 dwt. 2 gr. to the decimal of a lb. • 

10. Reduce 2 h».13 min. 17-sec. to the decimal of a day. 

- 11. Reduce 4 fur. 5 rds. 2 yds. 2 ft. 1 b. c. to the decimal of a milou 

12. Reduce 3 wka. 2 d. 5 h. 3 m. 1 see. to ihf^ dA^mAt>l ^\&!Q^^Gi^ 
(30 days.; 
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For the more adranced pupils who study this book, we insert the 

following^ ebserTations on - 

CIRCULATING DtrCIMALS. 

4 LXIX. Repetends wht^h begin at the same place, are called 
Similar Repetends. . Thus .3 and .7, or .8(34 and .53861 are simi- 
lar repetends 

Those which begin at different places, are called Dtssxmilar Repe- 

TENDS. Thus, .6 and .4^69, .827 and .963456 are all dissimilar. 
Those which end at the same place, are called Conterminous 

Repetends. Thus, .83 and .79 and .05 are conterminous. 
Those which begin and end at the same places, v^b called Siari. 

LAR AND CoNT£RVi.\ous R|:pETENDs. Thus, .8054 and .6175 are 
similar and coQterminous.' 

Repeating decimal^ arise from division. Thej sometimes occur 
in reducing vulgar Fractions to their equivalent decimals, and some- 
times in d^cimu Division. 

In reducing ▼olgu* Fractions to decimals, we annex cyphers to (he numeratoc, 
and divide by the denominator, (S lix.) annexing cyphers 16 each remainder, in 
order to continue the division. ' Now, as every remainder must, of course, be less 
than the diviscu', it is plain. that there can be only aa many different remainders 
in any divinoj*, a» there are numbtra tmaller than the divisor. There are, it is 
likewise manifest, as many nnmters smaller than any given divisw, aa there are 
units in that di\iBor, Uaa one. Thus, there are two numbers smaller than 3 ; 
four mmibers smaller than 5, Ac. Now, a decimal will bejnn to repeat, when- 
ever we obtain a remainder like any remainder previously found since we began 
to annex cyphers. For, then, the same dividends, and, of course, the same quo- 
tient figures, begin to come round. Hence, when a decimal repeats, the rtpetend 
can never have more places than there are units in the divisor, less one. If the 
remainder becomes 0, the decimal terminates, or Ib finite. Hence, also, 

Evert infinite decihai<, obtained trom the nrvisioN op finite 

NUMBERS, MUST BE A REPEATING DECIMAL. 

The intelligent pupil may here be ready to inquire, "in what manner can I 
determine whether a given vulgar Fraction ¥rill producje a finite or a repeating 
decimal V This question will now be answered. 

Case. I. ' Finite Decimals. In our inquiries on this subject, 
we must take Fractions in their lowest terms ; if thej be not so, 
thejr mu«t, first, be reduced. For the sake of simplicity, we will 
take the case, when tlie numerator is 1. This, in the division, by 
annexing cyphers, is made 10, 100, 1,000, &c. 10 is composed of 

the prime factors 2X5. Hence, the Fractions ^ and .J will, of 

course, be finite. ^ yV will, likewise, obviously, be finite. Moreover, 
each of the^e decimals will terminate in one place ; for it wiU onl3' 
be necessary to annex a single cypher,. in order to reduce them. If 
the denominator be -2x2— 4, the decimal will terminate, but hot in 
a single place, because 2 is a factor in 10, only once, and in 4, twice. 
In order, then, to make 2 twice a factor in tite dividend, (or nume- 
rator,) we must annex another cypher to the 10, making it 100=: 
iOX J 0^2X5X2X5=4X5X5=4X25, where, we see, 4 is a factor. 
Hence, ^ will terminate in two places. From -looking over tlic 
above, we see that, for similar rcaeona, \i X\ic deiiomva."a.\Q\ Vs«i ^K5 
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=25, in order to have 5 a factor twice in the dividend, two cyphers 
must likewise be annexed, and the decimal will terminate in two 

places, thus, .04. t j>ij- will manifestlj require two cyphers, and, 
therefore, likewise terminate in two places,, thus, .01. In like man. 
ner,if the denominator be 2X2X2 or 5X5X5 or 10x10X10, three 
cyphers win be necessary, and the decimal will terminate in three 
places, and so on. 
The whole of the preceding may be summed up as follows : 

' Ir THE DBNOHINATOR OF A FRACTION CONST8T RNTIREL.T OF 2s, 
OB OF 5S, OR OF IDs AS FACTORS, THB CORRKBPONDI}VG DECIMAL WILL 
BE finite; and will consist of AS HAN¥ PLAClUi AS THERE AHE 

28, 5s OR IDs AS factoAs in the benominator. 

If the denominator be 2x10=20 it is manifest from the preceding, 
that one cypher must be annexed for the 10, and another for the 2. 
The decimal, then, will terminate in two places. P»r similar rea. 
sons, if the denominator be 5X10=50, the decimal will terminate 
in two places. 2X5=10 ; hence this case is embraced in what has 
gone before. Hence, 

When the denominator of a fraction consists entirely of 
23, 5s AND lOs multiplied together, the corrbbpondino drozm. 
al will be finite ; and will have one place for evert 10, which 
IS A factor, and one for evert remaining 2 OR 5, which is a fac 

TOR IN the denominator. 

Note. If the numerator be greater than 1, the same will evidently hold 
true ; only the decimal will be as many times greater, as the numerator contains 
units. 

Case II. Simple Repetends. It will be evident without much 
reasoning, that any denominator which is prime to 10, will produce 
an infinite decimal. For, if it be prime to 10, it will also be prime 
to 10 times 10, to 10x10x10, &c., since each of these products con- 
tains only the factors of 10 repeated, (viz. 2 and 5,) and (^xliii.) 
neither of these is a factor of the denominator. Or, it is manifest 
that the smallest number of 10s, which 3 will measure, is 3 tens, 
or 30. The smallest number that 13 will measure la 13 tens, or 
130; that 27, 270; that 91, 910 ; that 21, 210, &c. For, take 
the last, viz. 21. This number will measure no other number, 
which does not contain all its prime factors, (viz. 3 and 7.) But 
10 contains neither, and 21 is the smallest number which contains 
both. Therefore, no smaller number of 10s, than*21 tens =210 can 
be measured by 21. Hence the principle, 

No NUMBER, PRIME TO 10, WILL MEASURE A LESS NUMBER OF lOs, 
THAN IT CONTAINS UNrTS. 

Now in reducing a Vulgar Fraction to a decimal, each remainder 
is less than the denominator, or divisor, and, of course, each divi- 
dend contains fewer 10s than the dt visor contains units. Hence, it 
follows, that the divisor, if it be prime to 10, will never measure any 
dividend, and, of course, the decimal will be infinite,, and being in. 
^nlte, must repeat, FurthermorOi . 
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Dividends of dzffeasnt magxitudes lsats DirrsBEifT 

aBKAll«D£A£. 

For every dividend is * number of lOs. If^ then, it be supposed 
that two dividends of different magnitades leave the same remain- 
der, let the )es» be taken from the greater, and there "will remain a 
number of 10'-, which the divisor will exactly measare. But each 
dividend contains fewer lOs than the divisor contains nnits ;' and the 
same m >hi of course be true of their diffisrence. Therefore, ac- 
cording to the principle jast laid down, it is aheard to suppose that 
the diviEor will measure this dilierence. 

Now, in reducing a Fr«k|{tion whose denominator is prime to 10, 
if our succe.^ ivc rernaindera are different, our dividends must be so 
too, (since t.^e dividends are formed by annexing cypher? to the re- 
iiiaiuderB,>and these, in turn will produce different remainders again ; 
so that we never can obtain the same remainder, nor of course the 
same divideiid, ulytil the number in the numerator, with which we 
began, recu rf» as a remainder. That is, the deeimal will not repeat^ 
until the rem under Uft, is equal to the original numerator. But ev. 
ery infinite dt cimal, obtdined by division, must repeat. Therefore, 
we must nscejsirily obtain, afler a time, the original numerator, as 
a remainder. Hence the princfple, 

WutPl T T>: D»>OM1NA.TOR OF A FRACTION IS PBlME TO 10, 
TBE COUBES: OIrl>I>G DECIMAL. WILL BE INFINITE, AND WILL BE- 
GIFT TO B£PF AT WHEN THE NUMERATOR RECURS AS A REMAIN- 
DEB. 

Note. In this case the repetend begins in the first place of decimals, and is, 
of course, a pure >r simple Repf.Und. 

If tlic rumerator'ba 1, the decimal repeats when the remainder 
becomes 1. Of course, if we were, then, to take the original nu- 
merator, with all tbe cyphers which have been annexed to it since 
the divisor commenced, and trom this to subtract the remainder I, 
the denominator would exactly measure tbe U'.mber lefl. This 
number would be, a serle&i cf 98. For example, in reducing i, the re- 
mainder 1 occurs ailer annexing six cyphers. Take, then, 1,000,000 
and subtract this remainder, 1, from it, and there is left 999,999, which 
7 will exactly measure. It will be seen, that there are juut as many 
9s as there \Tere cyphers annexed, and of course, as there are decimal 
places in the repetend. Hence, when the denominator of a Frac- 
tiou is priine to IQ, to determine of how many places the corre&< 
pondmg jmrs nVcuZat« will consist. 

Divide a srniF.s of 9g, bt the denominator until no re- 
mainder 18 LEtT. The number of Qs used will show the 

NUMBER OF PLACES IN THE CIRCULATE. 

Case III. Mixed Repbter^s. When the denominator is not it- 
self prime to 10, bilt contains a faetw, which is prime to It), we shall 
best understand the nature of the corresponding decimal, by separa- 
ting the denominator into two factors ; one of which shall be the 
entire part that is prime to 10. The other part, of course, must be 
fOmpoBfid qfSa separately,. or 58 BepaTale\y,aafacloTa\ ot of 88 and 
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58 multiplied tog^ether. Now, in the redaction, inateed of di- 
viding by the whole denominator at o»ee, we may divide tneeea. 
eively by these two facton ; emplojrini^ that which is prime to 10, 
last. Dividing by the^ factor composed of 2s, Ss, dtc., will prodnce 
a finite decimal as a quotient. In dividing this quotient by the other 
factor, it is evident, that, (whatever figures we first obtain,) when 
we arrive at the end of the significant figures in the nudiber divided, 
we shall be in^the same situation as above, when reducing a Fraction 
whose denominator was simply prime to 10. Hence, the circulate 
will begin where the previously &und finite decmial ended. Hence, 
also, the resulting decimal will be a mi fed repetend. Hence, the 
general principle, 

When the nsNoifiNAToa of AFaAcrxoN isentikelt compossd 

OF factors of 10, THE COKRESPOIfDlKa OECIAIAL WILL BE FINITE ; 
WHEN XT. IS PRIME TO 10, A PURE REPETEND ; WHEN IT IS NOT 
PRIME, BUT CONTAINS A FACTOR WHICH' IS PRIMA TO lO, A MIXED 
REPETEND. ■ 

From what has been said, the pupil will easily be able to deter- 
mine where the repetend will begin in the latter ca^e, and also, of 
how many places it will consist-. For, it will begin after as many 
places .as tht^re are IDs, 5s, or 2s, factors in the denominator, and 
will extend as many places as it requires 9s'"for the factpr prime to 
10, to measure. 

Hence, the general rule for determining the nature of the decimal, 
corresponding to' any Vulgar Fraction. 

I. Divide the given denominator by 10 as often as possible, 

AND AFTERWARDS BT 2 OR 5 AS OFTEN AS POSSIBLE W1TR6UT REMAIN- 
DER., If the. last quotient be 1, the decimal will be finite, 

AND WILL COYITAkN AS MANX PLACES AS THERE WERE DIVISIONS. 

II. If THE LAST QUOTIENT BE NOT 1, THE DECIMAL WILL BE IN- 
FINITE. ' Therefore, divide a sBiUEaoF 9s by that quotient, un- 
til NO REMAINDER is. LEFT. ThE NUl^ER OF 9s USED WILL SHOW 
THE NUMBER OF PLACES IN THE ]ilEFETBND *, WHICH WILL BEGIN AFTER 
AS ^MANY places' AS YOU AT FIRST PERFORMED DIVISIONS 9Y 2, 5 
OJt 10. 

Note. The Fraction, it must be recollected, must be in its lowest tejms. 
EXAJUPLES FOR PRACTICE, 

1. Let the Fraction be ^V» rf ?> i^h^ ih ih tIIti tVV* • 

2. Let the Fraction be yf «, 4I3' ^'^0^ A'A* Iff f. IHf • 

3. Let the Fraction be y^^^, \^, jWa'to^ 9VV/0V0- 

4. Let the Fraction be ifj, TWfVV** iflilHH H- 



§ LXX. It is evident from what has been said, that any numbc. 
prime to 10, will divide exactly a series of 98. Now, if the quo- 
tient, obtaiiied by such a division, be multiplied into the d vvi\sv% 
number, the same series of 9s will be pTodvK^^ ^^«iti. 'W»» ^^- 
ticntis evidently the circulate, which wovAdXio o\i\.w»A^Vj t^^vxsiw^^ 
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a Fraetion, whoM namemtor i« 1, and whose denominator, th? di. 
viding number. Now, if both termrof this Fraction were to be 
moltipiied by this quotient,* Or circulate, the Fraction, without being 
altered in value, (^ zu.) would be changed to one whose numerator 
would be the circulate itself, and whose denominator, just as many 
nines u the circulate has places. To illustrate by an example. 
999999+7=142857, and 4 reduced to a decimal =.142857. 

TxllifH=HiW=«+- Hcjice, if the circulate .142857 had 
been given us, and it had been required to find its value in a vulgar 
Fraction, (that is, to find what vulgar Fraction would produce it,) 
we might have made the circulate itself the numerator of a Fraction, 
and just as faiany nines as it had places, the denominator, thus, 

•Jf^ff j-J^, and this, reduced to its lowest terms, would have given 

us the original Fraction, 4* \ would give us twice as great a cir> 

calate, ^^ three times aa great, and so on. 

Hence, to change any pure circulate, or repetend, to its equiva- 
lent Vulgar Fraction, 

Make the giveit r^pbtend thenumbeatoii, and tqe denomixV- 
atoa as many 9s, as there are places in the repetesp. 

In mixed repetonds, the principle is similar. If a repetend begin 
in the place •of hundredths, its value will be the same as before, 
except that it will be ten times smaller than if it began, like a sim- 
pie repetend, in the place of tenths. For when it begins in the first, 
or tenths' place, it is a Fraction of a unsV, or whole number. But 
when it begins in the second, or hundredths' place, it is a Fraction of 
a tenth. Its value is therefore decreased ten fold. Thus .3 is % 
of a whole number ; but .03 is ^ of n. tenth =| of 7!^=^^. Af- 
ter finding the Vulgar Fraction,- as before, \hen, we are obliged to 
divide it l^ 10, or, (which, (§ mi,, is the same thing,) multiply its 
denominator by 10; which is done by annexing a cypher. In like 
manner, if it had begun a place lower still, we should have been 
obliged to annex two cyphers, and so on ; annexing always as 
many cyphers as there are places between the separatrix, and the 
first figure of the repetend, or a« there are finite places in the decim- 
al. Hence, to find tho value of the circulating part of ^ mixed 
repeteAd, 

Make the repetend the numerator ; and for the denomin- 
ator, ANNEX AS MANY CYPHERS AS THBRB ARE FINITE PLAGES, TO 

a's Many 9s as thbrb are places in the circulatb^ 

The mode of finding the value of the finite part has already been 
given. (§i.vin.) Hence to find the whole value of a mixed repe. 
tend, in a Vulgar Fraction, 

Find the valubs of thb finite abd circulating parts sepa- 
rately, AND. add them together. 

By the above rule, find the values of .104 .839 .61407 .93 
.815 .7 .6311 .9831* .4769 .83141 .98764 .30842 .111333 
.7778889 .63li5436 ,71324285. 
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§ LXXt. A smgld rdpdbMid may eviidoittly b» regarded ur a eom- 
pound repetend, copsiflting of u inany places as we chobae tounke it. 

Thus, .3 Is a bingle repetend. Giving it two places, thus, H, ck 

three, thus, .333, it becomes a compoand repetend. So .97 may 

he made .97777 or 977777, ^. We may^also make a eingle repe- 
tend begin later, or at a lower place, reserving its higher ^^rep an 

• • • 

finite decimals. Thus, .6 may be mad^ ^66, or 666, &c 

We may also make the same changes upon compound repetendsf 

* • • • • • 

making them begin later, thus, .46 changed to .464 or .46464, ^e. 
or extending the niimber of places, thus, .37$ changed to .37979, or 
to .3797979, &c. ; or making both changes at once, thus J432 chan- 

g' ed to .43243^4, &c. Iii changing compound repetends, we must 
9 careful to place the points so that the repeating figures, when ex. 
tended beyond' the last point, shall recur in the same order as before. 

Thus, .862 is inaccurately changed to .86286, and .813 to .8131^, 
the latter numbers, in each case, representing difierent repetends 
from those given. By moving the poitits in thiii manner, we may 
render any two repetends similar. Thus .135 and .861 are dissimi- 

lar ; but .1351 and .861 are similar. Having made repetends similar, 
they may also be rendered conterminous, by extending their fig. 
ures to a number of places, that is a common multiple oi the num. 
bers of places in the given repetends. For, oA making the number 
of places in any, repetend, twice, three times, or any number of 
times as great as before, it will still repeat in the same order as at 
first. The least common multiple is most convenient. . 

The foregoing examination of the nature of circulating decimals, 
wiU afford us some useful rules for conducting arithmetical opera- 
tions upon them. Singlo repetends, in their true value, have been 
seen to be ninM, Hence, for addition when there are finite deci. 

AIALS, and single REFETENDS, Or SINGLE REPETENDS ONLV^ ^ 

I. Make the repetends conterminous, extending them oni^ 

PLACE BETOND the LONGEST FINITE DECIMAL; CARRY FOR 9 INSTEAD 
OF 10 FROM THE RIGHT HAND COLUMN ; A>fD IN OTHER RESPECTS ADD AS 
USUAL. The RIGIlt hand figure of the SUM WILL'Bf: A REPETENl^. 

In case there are compound repetends, having, made them conter- 
minousi, it is evident that, if .they were extended farther still, (as 
they might be,) there would oflen be something to carry fironk those 
figures so extended ; and this number carried would be the same a6 
that carried forward from the^V*< place of the repetends. Heneet 
tchen there are finite decimals, and circulates, or ciacuLATES only, 

II. Make the repetends bi«ilar and conterminous, commencing 

THEM ONS PLACE BELOW THE LONGEST FINITE DECIMAL ; CARRY TO 
the right HAND FIGURE OF THE SUM, THE SAME NUMBER THAT IS CAR- 
RIED FORWARD FROM THE FIRST PLACE OF THE REPETENDS ; AND IN OTH. 
ER RESPECTS ADD AS ukUAL. ThE SUM OF THE CIRCUI^TlWk ivaXSTKt.^ 
WILL BE THE CIRCULATE OF THE AMOUNT. 

18 
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Noni. If the eirenlato fimnd by adding be a aeriM of Sa, it be. 
eomea equal to the denominator of its equivalent vulgar Fraction, 
and of course its value is 1 ; which may be added to U^e next higher 
place, and the repetend neglected. 

Multiplication ia a repeated addition. Henee,for multipucation, 
wAeii the MULTZPLua m FiNrrE, and the hul.tiplicand a singlb sxfe- 

TUTD, 

I. Multiply as usual, CARBTiNa i*oii 9 from the product 

of THE REPETEND. ThE RIOHT HARD FIGURE OF BACH PAR- 
TIAL PRODUCT WILL BE A REPETEND. ThE TOTAL PRODUCT 
MUST THEREFORE BE FOUND B7 JIULB I. FOR ADDITION. 

That is, the partial products must be made conterminous, before 
adding, and, in adding we must carry for 9 from the right hadd col* 
omn. The last figtire of the total product will then be the repetend. 

When the multiplier ib finite, and the multiplicand a cir. 

CULATB, 

II. Multiply as usual, carrying to the right hand 

FIGURE of each PARTIAL PRODUCT, THE NUMBER WHICH 18 

carried forward from the first place of the circulate. 
Each partial product will have as many circulating 

FIGURES AS THE MULTIPLICAND. THE TOTAL PRODUCT MUST 
therefore be found by RULE IL FOR ADDITION.. 

The Case in which the multiplier is a repetend, remains to be 
eonsidered. Here we have no means of proceeding decimally with 
accuracy. Hence, when the multiplier is a repetend, 

III. Change the multiplier to its equivalent vulgar 

FRACTION ; MULTIPLY BY ITS NUMERATOR, AND DIVIDE BY ITS 
DENOMINATOR. 

Note. If the multiplicand be also infinite, this rtde anticipates, a case of divis- 
ion to be mentioned (Rule i.) It may however be mentioned here, that, wben, 
in ordinary cases, we should annex cyphers in dividing, we must annex the repeat- 
ing figures of the number divided instead of thera ; and so continue to do until 
the deumal repeats. This will determine the number of figures in the final 
circulate. 

In Subtraction it is evident, that, when the repetends are simi. 
lar and conterminous, if that of the subtrahend be greater than that of 
the minuend, we shall be obliged to borrow 1 from the next higher 
place. And this would fdso be the case, if the repetends were ex. 
tended below the .last point. This would make the remainder 1 
less. Hence, for subtraction, when either or BotH numbers are 
repetends, 

Prepare the numbers as in addition, and subtract as 
usual, observing to diminish the remainder by.1, warn 

the REPfiTEND OF THE SUBTRAHEND IS GREATER THAN THAT 
OF THE MINUEND. 

In division, when the dividend is infinite, it is plain, that since 

the repeating figures may be extended to any distance, those figures 

wili occupy the places of the cyphnia 'w^ck ^ould otherwise be 
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annexed to continue the dWiiion. Henoe» fbr Dmnoit, wliea tlM 

DIYUOR IS HNITB, and the DIYIDSlin a REPSTEIfD, 

I. Divide as. usual, ANifcxiifG tbk iuepxatifo fioukm ov 

TBX DIVIDEND, IF NECXSSARr, INSTEAD OF CTPHKBS ; AND tO 
PBOCEED UNTIL THE QUOTIENT REPEATS. 

If the divisor be infinite, the division cannot be performed deeu 
tnally. Hence, when the divisor is a BxrBTXND, 

II. Change the divisor to its equivalent vulgar frac- 
tion ; MULTIPLY BT ITS DEMOMIHATOR, AKS XklTlDE BT ITS IfU- 

MERATOR. 

NoTB. For short repetends, the preceding rales sre very uaefbl. Bat when 
repetends are long^ the procesfies are tedious, and the value of the lower figorse 
80 small, that they may be neglected, without occasioning any imjpOTtant error. 
The same may be remarked of long finite decimals. We nave before mentioned 
that deoimals not carried ont in fiuT, are marked with -f- snd — , according se 
they are too lonall or too great, and called' appboxucatbs. Particular rules 
may be given for 'Uieir calculation, which the limits of this work will not permit 
us to insert. The common mlea ere svffcient for ordinary purposes ; and those 
who are curioaa to examine the subject fvsrHmt, must re«ort to more extensive 
works. We subjoin a few ezvnples. 

1. Add 8.6 ; 78.3476; 735.3; 375; ir7 and 187.4 

A. 1,380.06481^$ 

2. Add 5,391.357; 72.3^; 187.2*1; 4.2965; 217.8496; 42.17S; 
.533 ; and 58.30046 A. 5,974.10371 
..^ Add ^.814; 1.5; 87.26; .06^ and 124.6d 

A. 292.t557339(( 

4. Add 162.16^; 1.5; 134.6$; 2.9d; 97^26^3.769230; 99.08i 
and .Sl4 A. 501.62651077 

5. Multiply .136 by .45 A. .0615 

6. Multiply 8.03 by 3.2 1 A. 25.70& 

7. Multiply 3.973 by 8. A. 31.791 

8. Multiply M by .25 A. .092& 

9. Multiply 3.145 by 4.297 A. 13.516953& 

10. Multiply 49,640.54 by .70503' A. 34,998.4ld900S 

NoTB. The pupil will observe, that as either factor may be made the mold- 
plier, questions like the last may be solved, by rale ii. or ui. at pleasure. 

11. From 85.62 take 13.76432 A. 71.8619& 

12. From 26.43 take 25.2 ' A. 1.21 

13. Ffom 476.32 take 84.7697 A. 391.5524. 

14. From 3.8564 take .0382 A, 3.8l 

15. Divide 319.28007112 by 764.5 A. .4176^25 
.16. Divide 274.6 by .7 A. 301.714285 

17. Divide 18.56 by .S A. 55.69 

18. Divide 24.081 bjr ,386 A. 62,3aS^'^V^^V 

19. DiFiA> M by J85 X. liaa9?l4IWV\%VinVi^jSJ»^\ 
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§ LXXII. Decimals, we have seen, consist of a series 
of numbers decreasing towards the right by tens, as tar 
as we choose to carry them. tVe are now about to sp^ak 
of 1^ clas^ of numbers, decreasing ii^ a similar manner by 
twelves. Of course,* th^ calc\ilatioi;^s ^ade upon theia 
Ip^3t b^ sipiilar« in many respects, to those upoxi decimals. 
They are called dvodecimals, froi^ the Latii^i wbip4 
duodecimusy which signifies twelfth. Duodecimals- are. 
^nu^oply used only ^or measu^g Zeng*f&, surface, and 
solidity^ 

A linear f square or solid foot is^ tJierefore,, considered 
Ike unity or whole number. The lower denominations, 
pr Qij'ders, are,^ of course, yra^tionS; of a foot. 

The ttoelftk part'of a footy of any kiQ(^ -whether a solid, asqaaie, 
or a linear f(»ot, ie. eaUed a piumb ; the twelfth part o^ a prime, itf 
called a seoond ; the the twelfth part of a second, a thiud ; the 
twelfth part of i.ika^^wvm^ and 0O;O|i, aa far aa wa ehoiOffe 

Jtp>|r, Q^ primeg «i;)9 1^1^^. a^cpji^^^^ l^hs qf 12ths, f r 
144,th8, third?, \2th8 of 144tha, or l,72Stha, fourths, 12tbs 
of l,738ths, or tS^^^Gsfef , &X^. it i^ p!$;i! tjiat W« n»i#t 
wrile titc^s^ aignbers, as vulgar Fractions, with their de- 
nicwiKntorB* Bu4 eittce ife kaoir that they i^i^reae^ a^d 
decteaee v^gularly by 12, we may, exactly as in decimaUy^ 
omi^ the denominators, and write each ord^r in a sepax- 
ate plaes. This is the mode, in which duodecimals are 
actually written, and, to distinguish the orders fVam one- 
another, primes are marked with an accent, thus,*^; sec- 
onds with two accents, thus " : thirds with three accents, 
thus "^ and ao on. Then 3 feet>2 primes, 10 seconds^; Jl 
thirds,. 5 fourths and 6 fifths are written 

3 2' 10" ir' 5"^ 6"^ 

Insaetd of ttesoT'inarks, the the Roman nORMBKda i^ ii^ iU^ ly, j&o. are sometii«e8 
empkyed. These are generally substituted when l^e nun^bi^r of marks becomes 
large. Thtis the above example may be written, - 

3^ 2*^ 10^* 11*" 5*^ 6^ or 3 2* W IF' 5*^ 6"" 

Addftion and subtraction of duodeciinaltf may evidently be per- 
formed like addition and subtraction ofotker cen^peand ntunberst or 
like tiki same operatioQB in decimals, except that we are to carry 
and borrow by 12, instead of by 10, fro|ki one denojinination to 
another* 
Multiplication of dhodeciroals may be likewise performed l&e 
MukipHeation of decimalsi-^lbfiettmg tViQ «ain«. niW 'm ^wit^Ui^* 
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Now, in maltipUeaiion of deoioialf, the papU will recollect, that there 
miut be as many decimal plabes, (or place* below anite) in the pro. 
duct, as there are in both factors. For a similar reason, tn muUu 
plication of dttodecimaU, there must be as many duodecimal plaeest 
(or places below units, or feet,) tn the product as there are tn both 
factors. This will be evident for the same reasons as in decimals. 
The same thing may likewise be proved by writing duodecimals, 

with their denominators like vulgar Fractions. iV^l'T^^TiT « 
that is, primes by primes produce seconds, since seconds are 144tbs. 
y^ Xy^7=yy^1- ; that is, primes by seconds, produce thirds, and 
so on. This principle will enable the pupil to perform muttiplica. 
tion of duodecimals, in any case. 

1. In a board 5 ft. 3 inches (5 3') in length, and 1 ft 5 inches (1 5^ 
in breadth, what is the amount of surface? Length, 5 d' 
We know, in the beginning, that the pro- Breiuith, 1 f/ 
duct is to have two duodecimal places, »__^— 
because there is one place in each fiictor. ^ 3' 2^ 
We therefore know that the right hand -5 3' 
place of the product must be seconds. We .-i—... 
commence at the right to multiply as usual. Am* 7 5' 3" 
and after having multiplied by the 5', we proceed to multiply by the 
1 ft., placing the first denomination of the product one place farther 
to the left, because we are multiplying by a higher denomination 
than before. This brings it exactly under the multiplying figure. 
The proeesB will be seen to be exactly like multipUcatien of deci. 
mals, except that we carry for 12, ftom denomination to denomi* 

nation. 

2. In a solid block, the base of which contains 9 sq. ft. 6% 11", 
and the height of which is 4 ft. 7' 2'', what is the solidity 7 

It will be observed that there are Base, 9 fi' ll'^ 

no denominations higher than feet. Height, 4 7' 2" 

Therefore, we never carry for 12, 
after we arrive at feet. We shall 
always know when this is the case, 
by observing how many duodecimal 
places there must be in the answer, 
and placing the marks, or accents Aws, 44 (K 3" 6'" 10"' 
over each denomination of the product as we goon. 

Note. The number of any denonuDation, and of course, the number of 
accents to be placed over it, will be observed always to be equal to the number of 
accents over hath the numbers multiplied toeetber. Thus the rigbt bond figure 
of the above product 4s fowtiha^ wmoh is obtained by multiplying teeonda by 
»econda. There arc two accents over each factor, and four over the product 

If the higher duodecimal places be wanting, cyphers must be put in their 
room. 

From the- preceding illustrations, we derive the general rule for multipliGalion 
•of duodecimals. - • 

I. BeoIN on the right and multiply the MULIVPLIOAVD BT EACH 
DElKOMINATION OF THE MULTIPLIER ; CARRYING FOR 12 FROM DENOMl. 
IVATION TO DENOHINATIOliI, AND PLACING THE FIRST NUMBER IN BACH 
SPARTUL PRODUCT, EXACTLY UNDER THE MULTIPLYINa TVOaB.'ft* 

18* 
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n. TbCRE will SB A8 KAIfT Dtroi>BdIllAL FLA0B8 IN THE tHOBVCt 
AM IN BOTH TBB FACT0118 ; WHICH MUST BE HAEKBD ACOORDINOLT. 

3. If a floor be 10ft. 4f &' long, and 7ft. & 6" wide, 

what is its surface ? Ana. 79ft. 11' 0" 6'" tf^ 

4. What is the surface of a marble slab, 5ft. 7^ long, 
and 1ft. icy wide? , An3. 10ft. ^ W 

5. How many feet of plastering in a ceiling 43ft. 3' long, 
and 25ft. 6' wide ? Ans. 1,102ft. 10' 6" 

6. What is the solidity of a wall 53ft. 6' long, 10ft. 3* 
high, and 2 ft. thick ? Ans. l,096|ft. 

7. Required the surface of a £oor, 46ft. 6' long, and 
24ft. 3' broad ? Ans. l,17^ft. 

8. The length of a room being 20ft., its breadth 14ft. 
6', and its height 10ft. 4', how many yards of painting in 
its walls, deducting a fire-place 4ft. 4' by 4ft. and two 
windows, each Oft. by 3ft. /? 1 Ans. 73T^ydB. 

9. In a floor 12 8' by 16 3' how many sq. ft. ?" A.205f 

Note. Some kinda of work are done by the square yard. Snch are painting, 
paying, plastering, <fi;c. 

10. A man paved a court 371 2' 6" by 181 1' 9" at 2 
cts. pr. sq. yd. How many sq. yds. did he pave, and 
what did he receive ? 

A.7,471,-|-VWir sq. yds.— $149.42ffff 

11. How many cord feet in a load 8 ft. long, 4 wide 
and3 6'high? A. 7 

12. Multiply 4ft. T by 6ft. 4' Ans. 29ft. O' 4" 

13. Multiply 39 10' 7" by 18>8' 4" 

Ans. 745 6' 10" 2"' 4*' 

14. Multiply 24 W 8" T b'^ by 9 4' 6" 

Ans. 233 4' 5" 9'" 6*^ 4^ 6'* 

15. Multiply 44 2^ 9" 2"' 4*^ by 2 lO' 3'" 

Ans. 126 2' 10" 8"' 10*^ iT 

Note. It is plain that diviaioUf might be perjfbrraed by duodeeimlds, but the 
inconvenience of the process renders it of no particular use. 



REDUCTION OF CURRENCIES. 

§ LXXIII.. The term currency is applied to any thing wfiich 

is universally received, in any country, for tha payment of debts, or 

/or godds, bou£^ht and sold. In other words, the currency of any 

country £f the money of that couxiliy. It is often called the circu- 
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lating medium, or the meditm of trade ; because it passes from one 
individual to another, or is current among all persons ; andbecaose, 
by means of it, trade is carried on. Federal Money is the currency 
established by law in this country. But before the adoption of thu 
currency, in 1786, all accounts were kept in pounds, shillings and 
pence. Our money was, originally, the same af that of Qreat 
Britain; that is. Sterling Moriey, But the legislatures of the 
difierent states, or colonies, as they were called before our indepen- 
dence, put bills in circulation, which diminished or depreciated in 
value. This depreciation was difi0rent in different colonies ; so 
that, while the names remained the same, throughout the country, 
the values became very different. Thus, a pound in the New-Eng. 
land states, and Virginia, became only | of a poupd Sterling m 
value> This was also the value of the currencies used in Kentucky 
and Tennessee. In New- York and North-Carolina, a pound be- 

ca&e y^ of a pound Sterling. This Currency was afterwards used 
in Ohio. In New- Jersey, Pennsylvanra, Delaware and Maryland, 

a pound became f ) and in S. Carolina and Georgia ^^ of a ponnd 

Sterling. In Canada and Nova Scotia, a pound is j\ of a pound 

Sterling ; in Scotland tV» and in Ireland tV^?>» nearly. Hence, in 
thn United States we have four Currencies besides that established 
by law*. These, with, the Canada, Scotch, Irish, and Sterling make 
eight. The names and values, assigned them ura as follows : 

Stefling Money, in which 4b. €d. make a dollar. 
Georgia Currency " 4^^ 8d. « 

Irish « " da irU^ viAnrltr « 

Canada, " 
New England 
Pennsylvania 
New- York 
Scotch 
We have arranged 4hem in the order of their values, placing highest the 
currency, whose value is. greatest. 

NoTH. We have given above the value of ar dollar in Sterling Money as all 
our Arithmetics have it, and as it is estimated throuffhout the country. It ap- 
pears, however, by the report in Senate of the U. »., March 29th, 1830, that 
the value of the Spanish doUaf, (generally considered equfil;!* ours,) is only 
4s. lid. and that of the American dollar 4s. Id. liqrs. nearly. 

It is to be regretted, that these currencies are still retained and employed by" 
our merchants and tradesmeb. The- Federal Currency is so much more con- 
venient than any of them, that it' must ultimately supersede them all ; and the 
sooner this is the case the better. For, in that event, we shall not only be free 
from the inconvenience of making calculations in these currencies, but likewise 
from the greater evil of being obliged to change sums of money from one to 
another. The making of tb^se changes is what is meant by the reduction of 
Currencies. 

The intelligent pupil will perceive, that the table of values given abpte, is 
sufficient to enable him to make these thanges ; and that no processes are neces- 
sarv but those of common Reduction. But, as more concise methods may be 
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TABUS 



txaanisa tbi comvaratiyb values of the seteral cuerencies. 
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SuppoM I have a sam in £ Sterling, which I wish to reduce to £ 
New England. I see, by the table, that any sam expressed in £ Ster. 
18 {, of the same sura, expressed in N. E. This I find, by looking 
for the given Currency, (which is Sterling,) in the upper line, and 
for the required Currency, (whieh is New England,) in the right 
liand column. Under the one, and opposite the other, I have the 
Fraction |. Let the given sum be jC6. Then i know that 6 is | of 
the answer. If 6 is f, 2 is i. £2 is i of 8jC. Am. 

It will be seen, that, in this case, we divided by 4, and multiplied by 
S, which ((^ LI.) is dividing by the Fraction }. Hence, to reduee a 
■nm from one currency to another, 

DlYlDK BT THC KVHBEa FOVH D Iff TUB TABLE, VSDSK TBK 
QlYB?r, AKD OPPOSITE THE RCaVIRKD CVRREHCT. 

For fiimiliiff feasonii^ the number under the required and oppositg 
the given currency may be used as a multiplier. The numbers in 
• the table may oflen be reduced to decimals with advantage. 

NoTS. It will ugually be best to reduce shillingB, pence, and fiuthiogs to a 
•fractioii of afloiuid, either vulgar or a decimal. 

It may .perhaps be desirable that the pu|iil should conunit to memory the nmoo 
'bers used in reducing 4he currencies of the U. Si to Fed. M(»ey, and the contra* 
ry. Thereat is only intended for reference. 

EXAMPLES FOR PRACTICE. 

1. Reduce £4 N. E. to F. M. Ant. 913.d33x. 

2. Reduce 2£ 3s. 9d. N. E. to F. M. Ane. $7.291|. 

3. Reduce £S N. Y. to F. M. Ans. $15.00. 

4. Reduce £8 ; 4 ; 9 N. Y. to F. M. Ans. <>20.593f. 
5» Reduce £3 ; 2 ; 3 Penn, to F. M. An8. $8.3Q. 
6. Reduce $152.60 to N- E. Am. £45; 15 ; 7.2. 
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7. Redace 

8. Reduce 

9. Reduce 
10. Reduce 
11* Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 

19. Reduce 

20. Reduce 

21. Reduce 

22. Change 

23. Change 

24. Change 

25. Change 

26. Change 

27. Change 

28. Change 

29. Change 
3D. Change 
31. Change 
3% Reduce 



no 



$196;00 to N. B. Ant. £S8 ; 16. 

$629.00 to N. Y. Ans. 251 ; 12. 

£35 ; 6 ; 8 Sterling, to N. E. Am. £47 ; 2 ; 2 i 2t. 
£120 Jjf, E. to Can. Anfi. £l0p. 

£155 ; 13 N. E. to Sterling. Ant. £116 ; 14 ; 9. 
£ld4 ; 10. Can, to N. Y. Ans. £167 ; 4. 

£300; 10; 4 ; 2 Can. to Penn. Ans.£iSO; 15; 6; 3. 
£937 ; 18 ; 11 ; 1 N.E. to Geo. Am. £721 ; 14 ; 8; 31 
#224.60 to Can. ' Ans. £56 ; 3. 

225 ; 6 N. E. to F. M. Ana. $752.00. 

£880 ; 15 ; 11 ; 1 Peon, to Ster. Aw, £528 ; 9 ; 6 ; 3. 
£6,750 Irish to Geor. ' ' Ans. £6,461. 

£1,846 Ster. to Irish. ilnir. £2,000. 

£1,722 ; 18 ; 9 ; 3 N. E. to N. Y. Ans. £2,298 ; 5 ; 1. 
£2,114 ; 1 ; 3Can to F. M. il«#.*8,456.25. 

£784 ; 5 ; 6 ; 2 Penn. to Geor. A. £487 ; 19 ; 10 ; 2i|. 
£923 Sterling to Irish. 
£4,000 Irish to Sterling. 
£157; 8; 3; 3N-Y.toN.E. 
£1,654 ; 3 ; 8 : 1 Penn. to N. E. 
£947 ; 9 ; 4 ; 2 N. E. to F. M. 
$1,444.66 to N. E. To N. Y. To Penn. 
$945.32 to N. Y. To Geor. To Can. 
£1,846 ; 15 ; 4lfi E. to F. M . To Petin. To Geor. 
$4,444,444^ to Sterling. 
£1,QPO,000 Ster. to F. M. 



T^hat is the yalue of 1£ Ster. in F. |if . ? 



Ana. $iM^ 



34. What is the value of 1£ Irish in F. M. ? 

35. What 10 the value of 1£ N. E. m F. M. 7 
3fi. What i» the value of 1 £ N. Y. ia F. M. 

37. What is the value of 1£ Can. in F. M. ? 

38. What is the value of 1£ Scotch in F. M. 1 
, 89. What is ttie value of 1£ Penn. in F. M. 

4^. What is the value of 1£ Geo; in F. M. 

Benee we see tbfti theme ai^e but two of the ciuvenGi^s, in which a pound can 
be Qzpieseed in Federal Money hy a finite decimal. This is one of the disadvaiK 
tages in their use. ' ... 

TkefaUouDin^ Foreign C^ins hdve aaaigned to them tile values^ in 
Fjcdbaai. MoMlnr, fhced opposite totAem, reapeethe^. 



Ana. $4-^^^ 

^n«.3.S32$. 

Ana. $2.50. 

Ana. $4.00. 

Ana. $0.3704^. 

Ana. $2.66^. 

Ana. $4:285f . 



SIulKng Sterling, $0.2!^ 

Crown 66. 1.111 

Sovereign, (a gold coin, =5r£,) 4.444 



Quioea, (2 Is. nearly out of ■ 

iii^e in England.) 
LAvpe' «F France, 

Fraoc " 

Pistole* 10 livres " 

Louis d'or, " 

Five franc piece. « 
Real of Plate, of Spain, 
Real of Vellon, "' 
PSetoIe, " 

Dollar, 



(I 



4.66tf 

ai85H- 

0.187§— 
1.852— 
4,444-f 
0.937 ^ 
O.IOO 
0.050 
8.60 
1.00 



Re, of Portugal, 

Teetooo, " 

Milre*, " 

Moidore, •* 

JoaBfrse, " 

Marc Banco of Hamburgh^ 

Pistoler of Italy, 

Rtx XMlar of Au6fKh^ 

Bix Dollar of Dennarlc 

and Switzerland, 
RixDollM-,of Swederi, 
Rix PoH^*, of Prussia 
Florin,, « 

Ducat,^ of Sweden and 

Prussia, 



I 



•0.00124- 

0.126 
. 1.250 

«.000 

" aooo 

0.383-k 

3.200 

e.778-* 

l.OOO 

l.fi37 

o.a$a-f 



Ddbat, of Denmark, 


8.833+ 


Rable, of Rtuna, 


1.000 


Zenrooiti, " 


2.000 


Tale» of China, 


1.480 


Pagoda, of ladia, 


1.840 


Rupee, of Bengal, 


0.500 


Xeriff of Turkey, 


2.222 
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Piaaterofex,ofS|Min, 0.80 

Doeatofez*. " 1.102— 

Stiver of HuDand, O.OlH* J 

Guilder or Pk>rixi, " 0.388 

Biz Dollar, *.' 0.970 

Docat, **■ 2.079— 

GoldDueat " 8.000 

* llioae denominationa which have the asterisk, [aa the Pistole of France, and 
the Milre of Portugal,] are mertAy nominal ; that is, they are represented by no 
real etnn. In this respect, they are like tlw Ifill ia Pe^wral Money. We sub* 
Joina very few, 

exaiiipi.es for practice. 

1. In 300 Milres, how many dollars 1 Ans. #376.00. 

2. In $900, how many Gold Ducats of Holland 1 iln«.112|. 

3. In 3,000 Francs, how many dollars 1 Ana. #562.50. 

4. In 2,876 Pistoles of Spain, how many dollars t Ans. #10,353.60. 
6. Ill #600 how many Moidores 1 

6. In 3,842 Rupees how many dollars 1 

7. In 1,945 Pagodas how many dollars 1 

8. In #2,955 how many Francs 1 

Note. Ths above examples belong to the rule commonly called EIzchang^. 



- eAIcQUl^ATIOm OF CEITTAeE, 

IMCLVDINA STOCItS, PROFIT AND LOSS, IKSUllANCEy COM- 
MISSION, DUTY, INTEREST AND DISCOUNT. 



(J LXXiVr*^ Men lit business find it often necessary to 
calculate, at what rate they are gaining, or the contrary ; 
that is, how great a' part their projfit or loss is, of the 
sum laid out. For this purpose,,, they usually culculate 
how many hundredths of the sum expended, they have 
lost or gained : and this numl er of hundredths is called 
the rate per cent. ^- their loss or profit. Cent, is a con- 
traction from the Latin word centum^ which means huu' 
dred. Rate per cent., then, means rate by the hundred. 
When we speak therefore, of a gain of 5 pr. cent, on any 
sum, we mean a gain of 6 hundredths of that sum. — 
Thus, 5 pr. ct. on $20, is yf^ of $20. So 8 pr. ct. on 
$312, is jf 7 of $312, 6cc. Various calculations are ' 
made hy hundredths ; that is, by a rate per cent. .The 
most important are embraced under the following heads. 

Profit and Loss, which terms explain themselyes. 

Stocks, which is a general name for the capitals of 
bankings trading and insurance companies; and for funds <( 
eatablhhed by goyemment. Petaonft q^taxl^ «Va^Vk oiro 
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ealled stockboldbsb. It Bomedmea happens, that 
stock rises ; that ia, that stockholders can dispose of 
their right to it, for more than was originally paid. 
Stocks sometimes, likewise fall, and then they will not 
comiband their original value. A fund is established by 
•"'"' ■- ([pTemment, when they borrow money, on condition of 
I ^mb Aas, iiLiiiiial interest, until they see fit to discharge the 
Fa*-.. ~ts , 

ni:e, which ia an allowance roade to a compa- 

gree to make up any loss by fire, atonns, &c. 

N, which is an allowance made to a broker 

an agent or correspondent, for assisting in 

I disposing of goods. 

ell is ft tax, required by governments to be 
inportation, exportation, or consumption of 

vhich is an allowance made for the use of 

gl mHney; oi' for debts of any kind, remaining 

Sflor they are due, 

||c'iNT, which is an allowaQce made for the pay- 

"" y before it ia due ; or for advancing money 

bills, &.C., payable at a future day. 

iibjecta will be aeverally e 




i= 1 pt. « 
► Set -^ .03. 4pr. 

g>* ° wislOpr. ct. wntlonT A. .10 or. 1. 11 pr. ct. ? A. .11. 
'':Sj,r,^ 13pr.ot.r 14pr. ct. J i5 pr. ct. 7 16 pr. ct. 7 17 
5 ■< 9 18 pr. ci. T 19pr. ct. 7 30 pr. ot. 7 21 pr. ct. I 

" ) nl*iB99pr.ct.writlBnl A. .99. lOOpr.ct.? A. 1.00 or 1. 

*i W d ■ ' A. 1.01. 103 pr, ct. I A. 1.02. 115 -pt. ct. ? A. 1.15, 

„ ^j P .. ! 137pr. ct.T 149pr.tt,? 156 pr. ct. J -ISlpr. ct.T 

We BometimsB Bpe&k of i pr. ct., } pr. ct. Sua. These ezpres. 

■ioni liKiiiry t a lumdndth, ^ of a lim^edtk, ^. Hence, when 

we Bpesk nt n fraction pr.tHit., we nie»Q a fraetion of a haadredth, 

and Ul* f^&ctloD may tw reduced, and the result placed next below 

hundredthB, or, in other words, written with two cyphers on the left. 

4. EipieasJ pr. ct., decimally. )=.I25. Prefix two c^^usn, 

and it becomes .00135 Ana, 
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6. Express decimally ^e fohowing rates, f , }, ^^ |^ 

h h h H. 5H» 9i, 161, 71, 8J, 9tV, 15j, and 2^ pr. ct. 

Ans. .0075, .002, .003, .008, .003, .00142857, .0016, 

.016, .028, i0975, .16125, .0725, .091, ,08375, .15142857, 

and .023. 

' 6, Express f |, I, i, ^, ^,rS^ f 25f 31f 19^, 1^'-^, 

3tV. 41f, 18-^, 563^^, 962f f 

In order to find a number of hundredths of any siim, we Have only 
to maltiply by the decimal ezpreMion for those hundredths. 

Thus, to find 3 hundredths of 950, we multiply $50 by .03} to 
find 9 hundredths of ^50, we multiply $50 by .09, &c. Hence, to 
calculate an aUowa'nce of a certain rate per cent, on a given aum^ 

Multiply the sum by the rate pe* cent, expressed decimally. 

Thus, what will an allowance of 8 pr. ct. on $543 come to ? 

$543 On the right, I multiply by iB pr. <Jt.=.08, $543 

1.08 and obtain the allowance required. On the .08 

I left, a unit is added to the rate, and, by this ^ 

43.44 means the amount of the allowance, and of $43.44 

543 the given sum' is obtained; This is often 

' convenient. 

$586.44 



§ LXXV. STOCK. Stocks are usually bought and sold in shares. 
These shares are some definite amount, as 50 or 100 dollars, &lq. 
usually 100. The amount of a share is its nominal value. The 
real value of stock is the sum for which a share will actually sell. 
When stock sells for exactly its nominal value, it is said to be 
iT PAR. When it will bring more in market than its nominal value, 
it is said to be above par ; when not so much, below ^ar. When 
stock is above par it is said to be at so much per cent, advai^ce; 

EXAMPLES. 

1. What is the value of g350.00 of stock at .105 pr; ct., thit is^ 
at 5 pr. ct. advance ? A. $367.50 

The rate her^ is 105 pr* ct.=J05 Aaw^rc5«A*. The question, 
then, is, what is 105 hiindredths of 350; or, multiply 350 by 1.05. , 

2. What is the value of 35 hundred dollar shares of stock, at f 
pp. ct. advance? Rate 1.00t5 A. $3,536.85 

3. At ll2i pr. ct., what nitist I pay for $7,564.00 of stock t 
Rate 1.125 k, 8,5t)9.50 

4. What is the value of $615.75 of stock, at 30 pr. ct. advabce ? 

A. $800,475 

5. What is the value of $7,650.00 of stock at 119| pr. ct. 7 

A. $9,141.75 
€, WhAt IB the value of $1,500.00 of stock at 110 pr. ct. ? 

A. $1,650.00 
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7. What ii tbe Tate cf tiiAOO of «t9ck At 90 pr. et. adviDM t 

A. $3,000.00 

8. What is thoTakn of tG^OOO^K) of ttook at Ij> pr.ct. advaaoa T 

A. 6,900^ 

9. What is the vahio of f9,854J35 of «tock at 118 pr. ct. T 

A. %\\,ldS:BXM 

■ NOTB. Stock is bought and add by even MhateM. We have given mom 
examples in which the slnres are not regarded, as i^brding a better exerdse. 

10. What is the value of #833.00 of stock at 4 pr. ct. advanoe 7 

A. $855.93 

11. What is the value of 81,976.44 of stock at lU pr. ct. 7 

12. What is the value of $366,000.00 at 114 pr. ct. 7 

13. What is the advance on $600.00 at 6 pr. ct. advance ? 

A. $36.00 

14. What IS the advance on $5,460.00 at 116 pr. ct. 7 

COMMISSION. 1. If my agent sells g^ods to the amount of 
$2,317.46, what is hiacommisaion at 3^ pr. ot. 7 A. $75.31745 

2. What commbsion must be allowed for a purchase of roods to 
theambunt of $1,286400, at 2i pr. ct. 7 A. #32.15 

3. What commission shall I allow my conespondent for buying 
and selling on tey account, to the amount of $2,8^6.23 at 3 pr. et. 7 

4. A merchant paid his correspondent $25.00 commission on sales 
to the amount of $1,250.00. . At what pr. ct..was the commission 7 

He paid him yf f T^^To ^^Tf"T='02=2 pr. ct. Ans, 

5. If $76.25 be paid as commission on $3,900.00t what pr. ct. 
commission is allowed 7 

6. A factor reiseives $988.00 to be laid out in goods, aAer deduct- 
Ing his own commission at 4 pr. ct. What sum did he lay out for 
his jBmployer 7 

He evidently ought only to receive commission on the money laid 
out*. Then, as the money laid out is \^i of itself^ and the commie, 
sion T^TT? ^^® money laid out, together with the commission, must 
belH* Then, $988 is 1.04 tknes the answer. 98d-f-1.04=: 
$950il9t«. 

7. I remit $2,963.75 to xtxf oorrespondent to 'be laid out Ibr me, 
directing^ him first to deduct his own commissionat 3^ pr. ct. What 
was his eomittisnon, and what.remains to be laid out 7 

INSURANCE. The written contract or oUi^tion which binds 
the parties, is called Pouct. The sum paid for msurance, is called 

Premium. 

1. What premium must be paid for the insurance of a vessel and 
cargo, valued at $123,425.00, at 15| pr. ct. 7 

I5i pr. ct.=.155, and the question is, what is .155 of 123,435. 
*^ ^ A. $19,130,875. 

2. What must I pay annually for^e insurance of a house worth 
$3,500.00, at If pr. ct. 7 A. $61.25. 

3. What must be paid for the insurance of nroperty, at 6 ^r.t*..^ 
to the amount of $2,500.00 7 K. %\^.^. 

19 
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4. What insanaee mwii be paid on 9375,0(H).00t at 5 pr. et. ? 

A. $18,750.00. 

5. What premmm miut be aanaany paid fbr the insurance ef a 
hoase worth 1^10,650.00, at 3 pr. ct. ; and a store worth 915,875.00, 
at 4 pr. ot. ; and out houses worth ^3,846.00, at 5 pr. ct. 7 

6. What premiam most be annually paid for the insurance of a 
Factor/ worth 930,946.00, at 10 pr. ct. ; and 7 dwelling houses, 
worth §875.00 each, at 8 pr. ct. ; and 3 grist mills, worth #1,930,00 
apiece, at 7 pr. ct. ; and 1 storing house* worth $9,859.00, at 6 pr. 
et. ? Also, what is the average rate of insurance on the whole ? 

7. If X p&jr 9930.00 aonuallj for insurance, at 5 pr. ct., what is 
the value or the property insured 7 

Here 930 is .05 of the answer ; 930 -s- .05 =918,500 An$. 

8. If I pay 96t849.00 for insurance, at 3 pr. ct., what is the valae 
of the property insured 7 A. 9^^3»300.00. 

9. If 9978.00 be paid for insurance, at 2 pr. ot., what is the value 
of the property insured 7 . A. 9^«900.00. 

10. If 9765.00 be paid for insarance annually, at 5 pr. ct., what is 
the amount of property insured ? 

11. If 91,000.00 be paid, annnaUy, for insaranqe on 920,000.00» 
what is the rate of insurance 7 A. 5 pr. ol. 

12. If 9288.00 be paid for the insarance of 948,000.00, what is 
the rate of insuruiee? A. 6 pr. ct. 

13. If 9975.35 be paid for insurance, on 919,507.00, what is the 
rate of insurance 7 

14. If 91,200.00 be paid for insarance on 912,000.00, what is the 
rate pr. ct. 7 

PROFIT Am) LOSS. 1. Sold a bale of goods at 9735.00 by 
which I gain at the rate of 6 per cent. What sum do I gaini 

Ana, 944.10 

2. In selling 50 hhds. of Molasses at 38 dollars a hhd., I gain 10 
|Wr cent. What is my gain. Aha, 9^^*^ 

3. In selling 25 bales of cloth, each containing 27 pieces and 
each piece 50 yards, a merchant gained 20 per cent, on the cost, 
which was 10 dollars a yard. What did he gain, and what did he 
sell the whole for 7 Ana. Gain 967,500.00. Whole 9405,000.00 

4. A merchant gained at the rate of 15 per cent, in celling the 
following articles : 6 hhds. of brandy for which he paid $1.50 per 
gal. ; 7 barrels of flour, cost 11 dollars a barrel ; 2 quintals of fish, 
oost 4 cents a pound ; 16 hhds. of molasses, cost 56 cents per gal. 
and 25 bis. of sugar, containing each 175 lbs., cost 9 cents par lb. 
What was his gain on the whole, and what did he receive in all 7 

, Ana. Gain 9241.534p. Sold for ^1,851.7645. 

5. A merchant purchased a large amount of cotton contained la 
1399 bales, each containing 194 lbs. at 13 cts. pr. lb. ; but the price 
suddenly falling he was obliged to lose 8 per cent, on the cost. 
What did he lose, and how much did he obtain for his cotton 7 

6. A merchant laid in 634 pieces of bf oadcloth, each piece conu 
Uinhig 85 yds., for which he paid 7 dollars per yd. ; and 537 pieces 
•f Russia sheeting, at f 10.25 a piece ; but they were so much iou 
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jured by a fire that he was willing to lote 40 per eent on the eoet. 
What was the value of the goods after the fire 7 

7 . A grocer bonght 7 hhds^ of wine, at 9154.00 a hhd. Bot in 
traBsportation the head of one of them was stove in, so that it was 
entirely lost. On this account he was willing to lose 13 per cent, 
on the whole. What ought he to itell the remainder at pr. gal* 7 

8. A piece of cloth valued at 2^*635.00, and containing 75 yds. 
was so much damaged by being wet, that the owner ofiered it at a 
deduction of 23 per cent. At what price pr. yd. did he ofier it 7 

9. A merchant in selling a quantity of goods for which he paid 
QS30.00, made a profit of 25 doUars. At what percent did he 

gain 7 • Arts. 10 J-J pr. ct. 

10. A grocer gained on 16 hhds. of molasses, each of which cost 
him 25 dollars, gSO.OO. At what rate pr. ct. did he gain 7 

Ans, 5 pr. ct. 

11. A merchant sold 15 pieces of cloth, each containing 64 yds. 
at 5 dollars a yd. ; also, 25 bis. of flour at 11 dollars per bl. ; idso, 
130 cwt. of lead, at 8 cents per lb. On the whole he gained 500 dolls. 
At what pr. ct. did he ^in ? 

12. Sold 275 bales of cotton at 11.5 cts. pr. lb., each bale contain* 
ing 362 lbs. ; and 278 hhds. of brandy at $li25 per gal. ; and 15 tons 
of iron at 4 cts. pr. lb. On the whole there was a gain of 628 doL 
lars.- At what pr. ct. was the gain 7 

13. Sold merchandize whieh cost 1,856 dollars, at $2,784.00. 
At what pr. ct. was the gain 7 

2,784—1,8564=928 dolls., amount gained. Ans. 50 pr. ct. 

14. Acertainamoant of merchandize -which cost $2,940.00 was 
sold at $4,116.00. At what pr. et. was the gain 7 Ans, 40 pr. ct. 

15. On a quantity of flour a merchant gained 575 dollars, and his 
gun was at 5 pr.^ ct. What did the floui cost him 7 Ans, $11,500. 

16. A man gained $846.00 on 8 pieces of cloth, each containing 
282 yds., gainmg at the rate of 6 pr. ot. What did the cloth oost 
him, and what did he sell it at pr. yd. 7 

^n«. Cost $6.25. Sold it at $6,625. 

17. A man sold 1,722 bis. of sugar, each containing 2 cwt. 2 qrs. 
13 lbs. at a profit of 15 pr; ct., and his gain amounted to $6,054,552. 
What cost the whole, and what did he sell it for. Also, what were 
the buying and selling prices-pr. lb. 7 

, Ans, Cost $40,363.68. Sold for $46,41^^2. Cost pr. lb. 8 ets. 
Bold pr. lb. at 9.2 cts. - . \ 

18. On 9,856 bu. of wheat a man gained $2,464.00, gaining at 
the rate of 12§ pr. ct. What was the whole cost, the cost pr. bu., 
the whole price of sale, and the price of sale pr. bu. 7 

19. A merchant sold 279 cwt. (100 lb.) of rice, at a profit of 
$69.75, gaining 10 pr. ot. What cost the whole, what was the 
cost pr. lb., what was the whole price of sale, ^nd the price of sale 
pr. lb. 7 

20. A> grocer sold 7,862 boxes Malaga raisins at a profit of 15 pr. 
ct., and his whole profit was $3,420.00. What cost the whole, and 
what did ho gain pr. lb., supposing^ each box to contain 56 Ibe. 7 - 
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91. A mmehutt mM 500 judi of ekith at fS,500.00, hf whith 
he made a gain of 16| pr. et. What did the cloth cost, aAd what 
did he gain pr. yd. 1 (»ee Coittctestoif , ez. A.) 

93. A^merohant sold 17 hhda. of bfandy, and 9j» hhda. of wiws 
for 94>600*00. The wine wat worth pr. gaL 3 times as much as the 
brandj, and on the whole he gained 16 pr. et. What were the Bixjrw 
inj^ and selling prices of each pr . gaL 7 



^LXXVI. INTEREST. As the calculation of inter- 
est is of great importance to all classes of persons, we 
propose to examine it somewhat minutely. 

MENTAL EXERCISES. 

1. If a dollar gain 6 cts. interest in a year, what will 
2 dollars gain in the same time ? 

2. If a dollar gain 6 cts. interest in a year, what will 
10 dollars gain in the same time ? 

3. If a dollar gain 6 cts. in 1 year, how much will it 
gain in 2 years ? in 5 years ? in 9 years ? 

4. If a dollar gain 6 cts. in t year, how much will it 
gain in. 11 years? in 7 years? in 4 years ? in 10 years? 

6. If a dollar gain 6 cts. in a year, what will &0 cts., 
that is, half a doUar, gain in the same time t 

6. If a dollar gain 6 cts. in 1 year, what will it gain in 
6 mo., or half a year ? 

7. If a dollar gain 6 cts. in a year, what will 2 dollars 
gain in 6 months, or half a year 1 what will 3 ? 4 ? 7 ? 8 ? 

8. If a dollar gain 6 cts. in one year, what will 2 dol- 
lars gain in 1 year and a half; that is in one year and 6 
months ? 

9. If a dollar gain 6 cts. in a year, what will 7 dollars 
gain in 1 year and 6 months ? what.will 3 ? what will 
4? 5? 8? 9? 

10. If a dollar gain 6 cts. a year,^ what will it gain in 
2 years and 6 months ? what will 2 dollars gain in the 
same time? 

11. What will 4 dollars gain in 4 years and 6 months, 
if 1 dollar gain 6 cts. a year f what will 6 ? 6 ? 7 ? 8 1 
9? 10? 11? 12? 

12. If a dollar gain 5 cts. in u year, what will it gain 
in 2 yean f what, will 8 dollaxs gain in 2 years at that 

rate r wluLt will 3 1 
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13. If a doUjir jwiu 7 cti. a year, what will it g^n in 

2 years ?^ what wHl 3 dollars gain in 1 year 1 what will 

3 dollars gain in 3 years ? 

14. If a dollar gain 8 cts. in one year, how much will 
3 dollars gain in 6 years ? 2 dollars in 3 years ? 7 dolbrs 
in 2 years and^ 6 months t 

Intebest differs firom the calculations of profit and loss, stock, 
and commission, in ial^ng time into consideration. Thus on a 
note of two years' standing, twice as much interest must be paid, 
as upon a note of the same amount, of one years* standing. The 
same is true of insurance, but insurance is generally calculated for , 
a- number of even years; whereas, interest is estimated for montht 
and days, A certain rate pr. ct. of iiiterest is established by law, 
and this rate differs in different countries. This rate is allowed to 
be taken yearly, or, per annvmt as it is expressed ; which means, 
ky the year. For parts of a year, as months and days, a proportion, 
al part of the interest per annum is allowed. The rate established 
by law is called legal ivtbrest. 

In New ^nglano, the legal rate is 6 pr. ct. ; in New Tork, 7 pr. 
ct. ; and in other states various. This treatise is«qaidly adapted to 

all. 

By saying that a rate of interest is established by law, we do not mean that 
<fti« rate must always be allowed, but that no greater rate shall be required. 
Any less rate may be taken, which the parties shall agree upon. But if a greater 
rate be required tnas the legal rate^ it * called usurt, and tbe person requiring 
it is subject ts a penalty. When no mention is made of a particular rate, but 
tlra note or agreement says simply teitk interest, ttxe legal interest is always un- V 
derstood, and may be collected by law. 

. The sum of money on which interest is calculated is called the 
Principal. The sum uf the principal and interest is called tlw 
Amount. 

Tears. 1. What k the' interest on ^00.00, for one year at 6 
pr. ct. pr. annum ? Ans» 912.00. 

1. What is the interest on $300.00, for one Tear, at 4 pr. ct. pr. 
jmnum ? Ans. $12.00. At 5 pr. ct. pr. an. ? J.n«. $15.00. At 6 ? 
^ns. $18.00. At 7.? 4n«. $21.00. At 8 ? 4»*. $24.00. At 9 ? 
^iis. $27.00. 

3. What is tbe interest on $575.00 at S pr. ct. pr. an. ? At 6 pr. 
«t.? At7'? At 8? At 9? 

4. What is the interest on $834,65 at 2pr. ct. pr. an. ? At 3 pr. 
€t.? At 4? At 5? At 6? At 7? - 

Note. The words per annunif or pr. an. are often omitted, but they must 
^ways be understood. 

When the interest is required for two years, yon must double the rate before 

xnidtiplying by it ; when for three, tneke the rate three times as great, iftc. For 

the interest of $100.00 at 6 pr. ct. for 2year8, is just. as much^ the interest of the 

same sum at 12 pr. ^t fcnr one year ;. it being 12 dols. in each ease. Hence, to 

^nd the interest of any sum/or a number of even years, 

I.. MULTIPLT THE OITBN RATE IN DEGIMMA^ Vt "tBl^, '¥(\XV^'«:fe^ ^"V 
YEARS, AND THE PRINCIPAL BY THAT PR0IW3CT. Ot, 

XL MULTJPLTTME PRISrClPAIi BY TME BJkTlft A»\> tllWL a.\i^C««»a^'**'^* ' 

19* 
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5. TV hat IB the interest of 9325.00 for 3 yean at 6 pr. ct.? 

Ans. 958.50. 

6. What is the interest of 9233.00 at 5 pr. ct. for 7 years ? 

Ana. 181.55. 

7. What is the interest of 0647.33 at 6 pr. ct. for 8 years ? 

8. Find the interest on 92,345.65 at 7 pr. ct. for 9 years. 

9. What is the amount of $500.00 at 6 pr. ct. for 4 years f 

Ana. 9020. 

Note. The amount may be found by adding the principal to the 
interest, or by adding a unit to the rate before multiplying. (4 Lxxiv.) 

10. What is the amount of 9850.00 for 5 years at 6 pr. ct. ? 

A. 91,105. 

11. What is the amount of 91,000 at 7 pr. ct. for 8 years ? 

A. 91,560. 

12. What is the amount of 91,275.63 for 9 years at 5 pr. ct. ? 

13. What is the amount of 99,653.61 for 10 years, at 6 pr. ct. ? 

14. What is the amount of 911,943.11 for 11 years, at 8 pr. ct. ? 



§ LXXVII. Months. It will be observed that when 
the time is a number of even years^ it is as easy to calcu* 
late interest at one rate as at another ; since the rule is 
the same for all. Whatever be the rate pr. cent., then, 
if the time be even years, let the pupil proceed as in the 
.last section. But when there are months and- days^ 6 
pr. ct. is the easiest rate. In the following examples 
then, 6 per, ct, may he understood, unless another rate he 
expressed. Particular rules will, afterwards, be given, 
for calculating interest at different rates. 

MENTAL EXERCISES. 

1. If the rate for a year (12 months) be 6 pr. ct., what ought it to 
bo for half a year, that is for six months ? 

S. If the rate for 6 months be 3 pr. ct., what ought it to be for 9 
months ? 

3. If the rale for two months be I pr. ct., what ought it to be fo» 
4 months ? Wh*t for 8 months ? What for 10 months ? 

4. If the ratp for 2 months be 1 pr. ct. what ought it to be for 1 
month? For3monthtf? For 5 months? For 7 months? For 9 
months ? For 11 months ? 

Here the pupil will observe, that the rate pcrct. is always just half the num- 
ber of months. . The same is true if we go above a year, thus, 

5. If the rate for p months be 1 pr. ct., \n hat is that for 14 months ? 
For 16 moDtha 7 For 18 months 1 For 20 months ? 

6, If the rate for 1 nionlhbei pT.cl.,y7Yv«L\.'ia\.W\.^ot\XTWJUth8T 
15 months ? For 17 months 1 For 19 mouVXis 1 
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Hbnce, when interest is at 6pr. et, pr. an., 
Thb rate for any jrUMBER OF MONTOS, u HALF Tixs NUMBEB 
OF MONTHS. 

Let the followingr be wnttea. 

I. What 18 the interest on |^98.75 for 2 months t 
Half of 2 months is 1 month. 1 pr. et. then, is the rate. 

98.75X.01=$0^875 Ana. 
3. What is the interest on $29.25, foe 4 months ? 
Half of 4 is 2. Therefore the rate is 2 pr. ct. Ans, ||0.585. 

3. f^ind the interest on (^33.33 for 5 months^ A. $0.83325. 

NoTS. In practice, neglect the decimals of a mill if under .5 or | tf mill ; if 
equal to or over, add another mill instead of them. Or, rather, men in business 
usually neglect the mills, if under half a cent, if equal to or over, they add another 
cent instead of them. This is only to be dons hi the final result. If dons b«> 
fore multiplying, it will ibake too greet an error. In the examples, thus &r 
given, however, the decimals have been retained, in order to insure perfect accu- 
racy in the operations. 

4. What is the interest on 72.05 for 3 months 7 

Half of 3 is J^.- Therefore the rate is li pr.ct.=.015. A. $1.08075. 

5. What is the interest on $294.63 for 6 months 7 A. $8.8389. 

6. Find the interest on $765.23 for 7 months. A. $25.78305. 

7. Find the interest on $b95.64 for 8 months. A. $35,8256. 

8. Find the interest on $934.31 for 9 months. 

9. Find the interest on $J .853.63 for 10 months. 

10. Find the interest on $3,293 for 11 months. 

II. Find the interest on $7.86345 for 11 months. 

Note. The pupil may, in the examples which follow, multiply by the 
rules given in I lxiii., Multiplication o^ decimals, retaining decimals only to 
three places, or mills. The nearest mill is usually given in me answer. 

12. What is the interest of $243.23 for 14 months 7 A. $17,026 

13. What is the interest of $147.96 for 6 months 7 A. $4,439 

14. Find the interest on $15,125 for 11 months. A. $0,832 

15. Find the interest on $28.14 for 5 months. A. $0,703 

16. Find the interest on $284.85 for 3 months. A. $4,273 

17. Find the interest on $396.27 for 7 months. 

18. Find the interest on $19,395 for 9 months. 

19. Find the interest oh $1,288.91 for 10 months. 
20.*Find the interest on $2,956.84 for 11 months. 

21. What is the interest on $37.00 for 2 years and 4 months 7 

In this example, we may either reduce the whole time to months, 
and find the rate by taking half, as usual ; or we may find the rates 
for the yeard and months separately, and add them together. The 
latter mode is best, when the number of years is great. 

Batefor 2 years =:2x.06=.12 ; for 4 months =.02 .12-|-.02= 
•14, rate for the whole time. ^n«. g5.18* 

22. Find the interest on £834.31 for 3 years and 8 months. 

Ans. 183.5482. 

23. Find the interest on g976.24 for 5 years and 7 months. 

24. Find the interest on g631.874 for 9 yeata «ltA^ mwjiCsA. 

25. What is the amount of $8,600, for ^ -jt*. ^ mo.'X 

S6. What IB the amount of $5,837 .a^, fox 1^ ^xaAY^ftaA 
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^ LXXVIIL Dat8. To a pupil, the calculation of 
interest for odd daya^ aa they are called, is uaually per- 
plexing. We hope to make it clear. In calculating in- 
terest, 30 days are reckoned to the month, and 12. months 
to the year. This id slightly erroneous, but custom has 
rendered it almost uniYersah It Will be seen, that this 
mode of allowance makes the-^year to consist Of only 360 
days. For ordinary purposes, however, it is sufii(^eipitly 
accurate ; and its conveni^ice renders it general. 

MENTAL EXERCISES. 

L If the rate for 2 months be 1 pr. ct., that is, if ^e 
rate for 60 days be 1 pr. ct., what is that for 6 days ? 

Note. 6 days=60-r-10= Jy of 60 days. A. yV P^- ct. 

2. If the rate for 6 days be -^ pr. ct,, what is that for 
12 days? For 18 days? For 94 days? For 30 days? 
For36dajs?.For42days? For 48 days? For 54 days. 

Z* What is the rate pr. ct. for 2 months and 6 days ? 

Note. For 2 months, it is 1 pr. ct., and for 6 days ^ 
pi. ct. Ans. lyV pr* ct. 

4. What is the rate for 2 months^ 12 days ? For 2 mo. 
18 d. ? For 2 mo. 24 d. ? For 2 mo. 36 d. ? For 4 mo. 
18 d. ? For 4 mo. 24 d. ? . 

5. What is the rate for 6 mo.6 d. ?. For 6 mo. 12 d. ? 
For 8 mo. 18 d. ! 

■ 6. What is the rate for 8 mo. 6 d. ? For 12 mo. 19 d. ? 
For 1 yr. 24 d. ? 

It will be observed, that for once 6 days we have yV pr. 
ct. ; for twice 6 days, we have -j^ pr. ct. ; for three times 
6 days, we have-j^ pr. ct. Ate. Now y'y pr. ct. is .001 ; 
<^ Lxxiv.) ^ is .002; ^^ is .003, and so on. 

Hence, for every 6 days we have one thousandth in 
the rate. 

If there be fewer days than 6, as 3 days, we shall have 
apart of a thousandth, that is, in this case, |=i a thou- 
sandth =.0005. If the days be 2, we shall have J=ri of 
a thousandth ; =.0003 ; if 4, ^=f of a thousandth = 
.0006; if 5, f of a thousandth =.00083 ; if 1, } of a 
thousandth =.00016. Hence, to find the rate decimally 
/or anj number of days. -V 

"OiriDE THB BATS BY 6, ANNEXING GTVlU&Kai It It^G^BSART, AND TOT 
'^RST FIQUJLM OF THE ttUO'Tl&NT IN THE TH01]&J^I>T¥Ui^ YU^Q^, ^^VSM. 
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TBI AATg AKI 6 Om MOBI, DT TBI TtR THOUIANSTBl' WBBII VHBT AM 
eHDEA €• 

ThtM,lbrthentefcr 2ddaj«; 28-«>€3=38i. As Um dtyt aroofvriipat Uw 
iistiigare 8 in tka tlMniniidtkii' plaea^ thw, .00388. Th« rate lor tm>dK^ is 
fixmdj thai ; 2-¥S=ssi. Asthd dayvhtreara trndM* 6, the qoottent miiet beglb 
in the tenthogBttdthe' plaee, thu .0008. Iki theae eeeee the cjrpberi^ titmgh 
act written, were euppoeed to be annexed. 

EXAJIFLKS FOR PRACTtCB. 

I. What is the interoBt of 0100.00 for 3 mo. 6 d. 7 A. 01.10. 
Rate for 3 ]ifo.3:.01 For 6 d.=^.001r Rate for the whole time 

=.011. 

3. Find the intereat on 9600.00 for 4 mo. 18d. A. $13.80. 

Rate for 4 mo.s:.03. For 18 d.=.003. Rate lor whole time 
=.023. 

3. Find the intereat of $800.00 for 6 mo. SI d. A. $26.80. 
Rate for 6 mo.=:.03. For 31 d.Fi.0035. Rate for whole time 

=.0335. 

4. Find the intereat on $9,000.00 fer 8 mo. 4 d. A. $366.00. 

Rate for8mo.=:.04. For 4d.=.0006. For whole time =.040S. 

5. Find the intereat on $137.47 for 3 mo. 13 d. A. $1.53>- 

6. Find the intereat on $115.43 for 7 mo^ 15 d. A. $4.3384- 

7. Find the intereat on $143.18 for 1 yr. 7 mo. 14 d. A$13.936 

Rate fori jr.=.06. For 7mo.=.035. For 14 d.=. 0023. For 

whole time=.0973. 

Note. We would here mention, that when the rate repeata, cnt ia a Jong 
decimal, the vulgar Fraction may be retained. Thia will often be most 
convenient, and convenionce should decide the question. Thus, instead of using 

the decimal .0973, we would recommend the use of .097|. This is likewiae 
iierfectly eteeuratef whereas, When the repetend is used, perfed accuracy cannot 
he obtained, by the conunon mode of multiplying. 

8. Find the intereat on $635.00, for 3 yra. 3 mo. 7 d. 

A. 119.47S^J, 
Rate for a yra. =.18; For 3 mo« =.01. For 7 d. =.001 j^. For 
whole time =.191^. 

9. Find the intereat on $930.00 for 6 yra; 3 mo. lid. 

Jinr. $350,455. 

10. Find the intereat on $865.25 for 9 yra. 4 mo. 15 d. 

Note. When the months are even, and the days are an ali^ot^ or an txtm 
pirtof 2 months or 60 days, it is well to make a vulgar Fraction for the daytr 
instead of a decimal. For example, if, as in the last question, there are 15 
days, this will be i of 60. Now the rate fbr 60 d. or SI mo. is .01. Therefore 
the rate for 16 d. is i of .01=^.0^. This wiU often save figures. Then, in the 
last question, the rate for 9 yrs.=£.64, for 4 mo.=r.02, for 16 d.=.0|, for the 
whole .56i. An9, t480.703|. 

II. Findthe intereat of $750.00 fbr 19 yra. 3mo. 

"^ Note. The learner will readily see that an odd months hexbtt V^% T&KneQia^ 
may have .0| as its rate. Then, in the laat exanin\e, ttlub Iw *& x«a.^i.^v ^ 
tmo.=si>li, wbolen^=i,7^, ^n«. t551.25. 
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^ LXXVIIL Dat8. To a pupil, the calculation of 
iaterest for odd days, as they are caUed, is usually per- 
plexing. We hope to make it clear. In calculating in- 
terest, 30 days are reckoned to the month, and 12. months 
to the year. This U slightly erroneous, hut custom has 
rendered it almost uniYcrsal. It Will he seen, that this 
mode of allowance makes the -year to consist of only 360 
days. For ordinary purposes, however, it is sufficiently 
accurate ; and its convenience renders it general. 

MENTAL EXERCISBS. 

L If the rate for 2 months he 1 pr. ct., that is, if ^e 
rate for 60 days he 1 pr. ct., what is that for 6 days ? 

Note. 6 days=60-r-10= J^ of 60 days. A. yV P^- ct. 

2. If the rate for 6 days he -^ pr. ct*, what is that for 
12 days? For 18 days? For ^ days I For 30 days? 
For 36 days ? For 42 days ? For 48 days ? For &4 days. 

3L What is the rate pr. ct. for 2 months and 6 days ? 

Note. For 2 months, it is 1 pr. ct., an*d for 6 days ^ 
pi. ct. Jln^. lyV pr. ct. 

4. What is the rate for 2 months, 12 days ? For 2 mo. 
18 d. ? For 2 mo. 24 d. ? For 2 mo. 36 d. ? For 4 mo. 
18 d. ? For 4 mo. 24 d. ? . 

5. What is the rate for 6 mo. 6 d. ?. For 6 mo. 12 d. ? 
For 8 mo. 18 d. ! 

■ 6. What is the rate for 8 mo. 6d. ? For 12 mo. 1$ d. ? 
For 1 yr. 24 d. ? 

It will be observed, that for once 6 days we have yV pr. 
ct. ; for twice 6 days, we have ^^ pr. ct. ; for three times 
6 days, we have -^ pr. ct. &c. Now y^ pr. ct. is .001 ; 
<^ Lxxiv.) ^ is .002; ^^ is .003, and so on. 

Hence, for every 6 day* we liave one thottsandtk in 
the mte. 

li there be fewer days than 6, as 3 days, we shall have 
apart of a thousandth, that is, in tMs case, |=i a thou- 
sandth =.0005. If the days be 2, we shall have J=:i of 
a thousandth ; =.0003 ; if 4, |^=J of a thousandth = 
.0006; if 5, f of a thousandth =.00083; i^l, J of a 
thousandth =.00016. Hence, to find the rate decimally 
/or anj number of days. -" 

BlVIDK THE DAra Br 6, ANNEXXNO CYPHAlia, W T»l&C¥.ftaART, AND PUT 
rSS FIRST FJQUAX OF TJIB ^UOtlCMT IN THE THOljaj^I/tBS^ YUi^Q^fSrasSk 
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TBI OXrt AKI 6 OR U09Mt DT TBI TtN THOiniAirSTBl' WBUI VHBT AM 
OHDSl. €• 

Ttnw, forthe nte fcr 23 daj« ; 28-«>€3c38S. As thadtytaroofwiipat Uw 
intfigore 3 in tka UyoB a n d tt w* plaM^ thm, .00388. Th« rat* lor tm>dmf9 h 
fixmdj thai ; 2-%-6ssi, Asthd day* here are tmder 6, the (juoileiil miiet beglb 
in the ten thooiMtodtha' piece, thu .0008. Iki these esses the oypbera^ titmgh 
oot written, were supposed to be annexed. 

EXAfllFLES FOR PRACTICE. 

I. What is the interast of flOO.OO for 3 mo. 6 d. 7 A. 91.10. 
Rate for 2 nfo.^c.Ol For 6 d.=:=.001r Rate for the wh^e time 

:s:.011. 

3. Find the interest on $600.00 for 4 mo. 18d. A. 913.80. 
Rate for 4 mo.=.02. For 18 d.=.003. Rate lor whole time 

=:.023. 

3. Find the mterest of 0800.00 for 6 mo. SI d. A. 026.80. 
Rate for 6 mo.=.03. For 31 d.F^.0035. Rate for whole time 

i=.0335. 

4. Find the interest on $9,000.00 for 8 mo. 4 d. A. $366.00. 

Rate for8mo.=.04. For 4d.=.0006. For whole time =.0406. 

5. Find the interest on $127.47 for 2 mo. 12 d. A. $1.53>- 

6. Find the interest on $115.42 for 7 mo. 15 d. A. $4.3284- 

7. Find the interest on $143.18 for 1 yr. 7 mo. 14 d. A$13.9d6 
Rate forlyr.=.06. For 7mo.=.035. For 14d.=.0023. For 

whole time=.097J. 

Note. We would here mention, that when the rate repeats, cnt is a long 
decimal, the valgar Fraction may be retained. This will often be most 
convenient, and conyenionce should decide the question. Thus, instead of using 

tfie decimal .0973, we would recommend the use of .097|. This is likewise 
nerfectly eteeuratey whereas, when the repetend is used, perftct accuracy cannot 
he olrtained, by the common moide ormultifdying. 

8. Find the interest on $625.00, for 3 yrs. 2 mo. 7 d. 

A. 119.479J, 
Ratofor ^ yrs. =.18: For 3 mo« =,01. For 7 d. =^.001 j^. For 

whole lime =.19li-. 

9. Fmd the interest on $930.00 fbr 6 yrs; 3 mo. lid. 

Jinr. $3S0;455. 

10. Find the interest on $865.25 fbr 9 yrs. 4 mo. 15 d. 

Note. When the months are even, and the days are an ali^uot^ or an txtm 
part of 2 months or 60 days, it is well to make a vulgar Fraction for the days 
instead of a decimal. For example, if, as in the last question, there are 15 
days, this will be i of 60. Now the rate fbr 60 d. or ^ mo. is .01. Therefore 
the rate for 16 d. is i of .01=^.0^. This will oQen save figures. Then, itt the 
last question, the rate for 9 yrs.=£.64, for 4 mo.=-.02, for 15 d.=.0|, for the 
whole .66i. An9. g486.703|. 

II. Findthe interest of$750.00 fbr 19 yn. 3 mo. 

"^ . NoTK. The learner wiS readily see that an odd month, beine ^«f % xix<cRsi8cat, 
may have .0| as its rate. Then, in the last ex«m^\e, tai^fsx YlL^^.'s.IflH^VR. 
t too.=A>y^ wbok rate =,73^ Am, %&&1.%6. 
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4. What insaraBCd mosi be paid on $375,000.00) at 5 pr. ct. ? 

A. $18,750.00. 

5. What premimn mast be annually paid for the insurance of a 
house worth $10,650.00, at 3 pr. ct. ; and a store worth $15,875.00, 
at 4 pr. ct. ; and out houses worth $3,846.00, at 5 pr. ct. ? 

6. What premium must be annually paid for the insurance of a 
Factory worth $30,946.00, at 10 pr. ct. ; and 7 dwelling housesi 
wo^th $875.00 each, at 8 pr. ct. ; and 3 grist mills, worth $1,930,00 
apiece, at 7 pr. ct. ; and 1 storing house, worth $9,859.00, at 6 pr. 
ct. 7 Also, what is the average rate of insurance on the whole ? 

7. If 1 pay $930.00 annually for insurance, at 5 pr. ct., what is 
the value of the property insured ? 

Here 930 is .05 of the answer J 930^.05=$18,50O Ant. 

8. If I pay $6,849.00 for insurance, at 3 pr. ct., what is the value 
of the property insured ? A. $228,300.00. 

9. If $978.00 be pud for insurance, at 2 pr. ot., what'is the value 
ofthe property insured? . A. $48,900.00. 

10. If $765.00 be paid for insurance annually, at 5 pr. ct., what is 
the amount of property insured ? , 

11. If $1,000.00 be paid, annually, for insuranQC on $20,000.00» 
what is tKe rate of insurance 7 - A. 5 pr. ol. 

12. If $288.00 be paid for the insurance of $48,000.00, what is 
the rate of insuruice? A. 6 pr. ct. 

13. If $975.35 be paid for in8araa|>e. on $19,507.00, what is (he 
rate of insurance 7 - 

14. If $1,200.00 be paid for insurance on $12,000.00, what is the 
rate pr. ct. 7 

PROFIT AND LOSS. 1. Sold a bale of goods at $735.00 by 
which I gain at the rate of 6 per cent. What sum do I gain 7 

Ans, $44.10 

3. In selling 50 hhds. of Molasses at 38 dollars a hhd., I gain 10. 
j^rcent. What is my gain. An*. $190.00 

3. In selling 25 bales of cloth, each containing 27 pieces and 
each piece 50 yards, a merchant gained 20 per cent, on the cost, 
which was 10 dollars a yard. What did he gain, and what did he 
sell the whole for 7 Ans, Gain $67,500.00. Whole $405,000.00 

4. A merchant gained at the rate of 15 per cent, in celling the 
following articles : 6 hhds. of brandy for which he paid $1.50 per 
gal. ; 7 barrels of flour, cost 11 d<^ars a barrel ; 2 quintals of fish, 
cost 4 cents a pound ; 16 hhds. of molasses, cost 56 cents per ^al. 
and 25 bis. of sugar, containing each 175 lbs., cost 9 cents per lb. 
What was his gain on the whole, and what did he receive in all 7 

, Am. Gain $241.534p. Sold for ^1,851.7645. 

5. A merchant purchased a large amount of cotton contained in 
1,899 bales, each containing 194 lbs. at 13 cts. pr. lb. ; but the price 
suddenly falling he was obliged to lose 8 per cent, on the cost.n 
What did he lose, and how much did he obtain for his cotton 7 

6. A merchant laid in 634 pieces of bi^oadcloth, each piece cpn« 
tainin^ 85 yds., for which.he paid 7 dollars per yd. ; and 537 pieces 

^fAiwsii^ sheeting, at |10.25 a piece ; but .they were so much ii- 
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jured by a fire that he was williDgr to lose 40 per eent on the eoet. 
What was the value of the ffooda after the fire 7 

7. A grocer bought 7 hhds^ of wine, at 9154.00 a hhd. Bot in 
traBKpprtation the head of one of them waa stoye in* so that it was 
entirely lost. On this account he was willing to lose 13 per cent, 
on the whole. What ought he to itell the remainder at pr. gal* 7 

8. A piece of cloth valued at S^i^^^^OO, and containing 75 yds. 
was so much damaged by being wet, that the owner ofiered it at a 
deduction of 23 per cent. At what price pr. yd. did he ofier it 7 

9. A merchant in selling a quantity of goods for which he paid 
Qi230.00, made a profit of 25 dollars. At what percent did he 

gain? - Aru, lOj^pr. ct. 

10. A grocer gained on 16 hhds. of molasses, each of which cost 
him 25 dollars, gSO.OO. At what rate'pr. ct. did he pain 7 

Aim, 5 pr. ct. 

11. A merchant sold 15 pieces of cloth, each containing 64 yds. 
at 5 dollars a yd. ; also, 25 bis. of flour at 11 dollars per bl. ; lUso, 
130 cwt. of lead, at 8 cents per lb. On the whole he gained 500 dolls. 
At what pr. ct. did he gain ? 

12. Sold 275 bales of cotton at 11.5 cts. pr. lb., each bale contain* 
ing 362 lbs. ; and 278 hhds. of brandy at $li25 per gal. ; and 15 tons 
of iron at 4 ots. pr. lb. On the whole there was a gain of 628 doL 
lars. At what pr. ct. was the gain 7 

13. Sold merchandize whieh cost 1,856 dollars, at $2,784.00. 
At what pr. ct. was the gain 7 

2,784—1,856-^928 dolls., amount gained. Arts. 50 pr. ct. 

14. A certain amount of merchandize which cost $2,940.00 was 
sold at $4,116.00. At what pr. et. was the gain 7 Arts. 40 pr. ct. 

15. On a quantity of flour a merchant gained 575 dollars, and his 
gain was at 5 pr. ct. What did the floui cost him 7 Ana. $11,500. 

16. A man gained $846.00 on 8 pieces of cloth, each contaming 
282 yds., gaining at the rate of 6 pr. ot. What did the cloth oost 
him, and what dM he sell it at pr. yd. 7 

Ans. Cost $6.25. Sold it at $6,625. 

17. A man sold 1,722 bis. of sugar, each containing 2 cwt. 2qrs. 
13 lbs. at a profit of 15 pr; ct., and his gain amounted to $6,05.4.552. 
What cost the whole, and what did he sell it for. Also, whai were 
the buying and selling prices- pr. lb. 7 

. Ans. Cost $40,363.68. Sold for $46,418,232. Cost pr. lb. Sets. 
Bold pr. lb. at 9.2 cts. 

18. On 9,856 bu. of wheat a man gained $2,464.00, gaining at 
the rate of 12^ pr. ct. What was the whole cost, the cost p^. bu., 
the whole price of sale, and the price of sale pr. bu. 7 

19. A merchant sold 279 cwt. (1001b.) of rice, at a profit of 
$69.75, gaining 10 pr; ot. What coat the whole, what was the 
cost pr. lb., what was the whole price of sale, and the price of sale 
pr.lb-7 

20. A^ grocer sold 7,862 boxes Malaga raisins at a profit of 15 pr. 
ct., and his whole profit was $3,420.00. What'cost the whole, and 
what did hd gain pr. lb., supposing' each bot to ^otiXaxel^^^^A 
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91. A merelMMI mM 500 judi of ekith at fS,500.00, by wliidh 
he made a gain of 16| pr. et. What did the cloth coet, aikd what 
did he gain pr. yd. t (See CoitklBstoif, ez. A.) 

93. A^merehant sold 17 hhda. of bfandy, and 9S hhda. of wittS 
ibr 9^000*00; llie wine wafe worth pr. gaL 3 times as much as the 
brandy, and on the whole he gained 16 pr. ct^ What were the Buy^ 
ing and aelling prices of each pr . gaL ? 



$ LXXVI. INTEREST. As the calculation of inter- 
est is of great importance to all classes of persons, we 
propose to examine it somewhat minutely. 

MENTAL EXERCISES. 

1. If a dollar gain 6 cts. interest in a year, what will 

9 dollars gain in the same time ? 

2. If a dollar gain 6 cts. interest in a year, what will 

10 dollars gain in the same time ? 

3. If a dollar gain 6 cts. in 1 year, how much will it 
gain in 2 years ? in 6 years ? in 9 years ? 

4. If a dollar gain 6 cts. in t year, how much will it 
gain in 11 years? in 7 years 1 in 4 years ? in 10 years? 

6. If a dollar gain 6 cts. in a year, what will oO cts., 
that is, half a doflar, gain in the same time I 

6. If a dollar gain 6 cts. in -1 year, what will it gain in 
6 mo., or half a year ? 

7. If a dollar gain 6 cts. in a year, what will 2 dollars 
gain in 6 months, or half a year 1 what will 3?417?8? 

8. If a dollar gain 6 cts. in one year, what will 2 dol- 
lars gain in 1 year and a half; that is in one year and 6 
months ? 

9. If a dollar gain 6 cts. in a year, what ;will 7 dollars 
gain in 1 year and 6 months ? what. will 3 ? what will 
4? 5? 8? 9? 

10. If a dollar gain ^ cts. a year,^ what will it gain in 
2 years and 6 months ? what will 2 dollars gain in the 
same time ? 

11. What will 4 dollars gain in 4= years and 6 months, 
if 1 dollar gain 6 et«. a year f what will 5? 6? 7? 8 1 
9? 10? 11? 12? 

12. If a dollar gain 5 cts. in u year, what will it gain 
In 2 yean f what, will 8 dollanr gain in 2 years at that 

rate f whut will 3i 
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13. If a dollar gain 7 eta. a )reair, what will it gain in 

2 y^ara ? ' what will 3 dollars gain in 1 year 1 what will 

3 dollars gain in 3 years ? 

14. If a dollar gam 8 cts. in one year, how much will 
3 dollars gain in 5 years ? 2 dollars in 3 years ? 7 dollars 
in 2 years and 6 months t 

Ihtebsst differs from the cftlculaUons of profit and Iom, atoek, 
and commission, in iat^ng time into consideration. Thus on a 
note of two years' standing, twice as much interest must be paid* 
as upon a note of the same amount, of one years' standing. The 
same is true of insurance, but insurance is generally calculated for » 
a- number of even years; whereas, interest is estimated for numtht 
and days. A certain rate pr. ct. of iiiterest is established by law, 
and this rate differs in different countries. This rate is allowed to 
be taken yearly, or, per annumf as it is expressed ; which means, 
ky the year. For parts of a year, as months and days, a proportion, 
al part of the interest per annum is allowed. The rate established 
by law is called legal ivtbrbst. 

In New England, the legal rate i» 6 pr. ct. ; in Naw Tork, 7 pr. 
ct. ; and in other states various. Tliis treatise is eqaaJly adapted to 
alL 

By saying that a rate of intere^ is established by law, we do not mean that 
ffti« rate mast always be allowed, but that no gretUer rate shall be required. 
Any less rate may be taken, which the parties shall agree upon. But ifa greater 
rate be required tnaa the legal ratt^ it • called usust, and the person requiring 
it is subject ts a penalty. When no mention is made of a particular rate, but 
the note or agreement says simply with interest, the legal interest is always un- ^r.- 
derstood, and may be collected by law. 

The sum of money on which interest is calculated is called the 
Principal. The sum uf the principal and interest -is ealled tlw 
Amount. 

Tears. 1. What is the' interest on ^00.00, fi>r one year at 6 
pr. ct. pr. annum ? Ans, $ 12.00. 

1. What is the interest on $300.00, for one year, at 4 pr. ct. pr. 
Annum ? Ans. $12.00. At 5 pr. ct. pr. an. ? ^n«. $15.00. At 6 7 
iln». $18.00. At 7? 4/1*. $21.00. At 8 ? Ans, $24.00. At 9 ? 
Ans. $27.00. 

3. What is the interest on $575.00 at S pr. ct. pr. an. ? At 6 pr. 
«t.? At7? AtS? At9? 

4. What is the interest on $834,65 at 2-^, ct. pr. an. ? At 3 pr. 
€t.? At 4? At 5? At 6? At 7? - 

Note. The words per annum, or pr. an. are often omitted, but they must 
jBlwavB be understood. 

When the interest ia required for two years, you must double the raU before 

multiplying by it ; when for three, make the rate three times as great, <frc. For 

the interest of $100.00 at 6 pr. ct. for 2^ear8, is just. as muchas the interest of the 

same sum at 12 pr. tt for one year ;. it being 12 dols. in each ease. HencCi to 

Jind the interest of any sum for a number ofenen years, 

la. Multiply the oitbn bate in decimals, by this, u^rttsv.^ <si 

YEARS, AND THE PRINCIPAL BY THAT PRODUCT. Ot, 

JL MULTJPLT TtfE PRINClPAIi BY TME BATlft A.«X> tllHt %\i^iC«lSSKS'«''^^' 

19* 
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Vrmdam, «• beftre, mwt be redacadCo moiitfM and days. 

6. How longwill $600.00 be in gaining 930.00 ? Ant. 10 mo. 

7. A note was given on tl* lith of Jan. 1819, for 9754.50, and 
wlien it was paid the inteiest was 058.866]^. On what day was it 
paid? 

lY. When the axoitnt, hate, and time are given, to 
ted the PRINCIPAL. 

1. A som of money has been <m interest 2 yeais, and it amoonts 
to 9112.00. What is the sum ? 

6 pr. ct. for 1 year is 12 pr. ct. for 2 years. The question then is» 
what principal will amount to 911^*00 at IS pr. ct. 

In 9113 i* contained once the principal, and .12 of it besides. 
To the rate .12 then, if I add a unit, making'1.12, this number will 
express how often the principal is contained in the amount. Of 
coarse I most divide the amount by it. 9113-^1*12=9100. Ans, 

2. A som of money in 3 yrs. 9 mo. 12 d. amounts to 91*227.001 
What is the sum 7 Aiis, 91,000.00. 

3. A note in 2 yrs. amounted to 9^75.00 at 5 i>r. ct. Vv hat was 
the principal of the note ? 

Hence, the rule, 

Find the katb for the whole time, add to ft a unft, akd di- 

TIDE the GITZN AMOUNT BT THE SUM. 

Note. For any other than 6 pr. ct. the rate for the 'Vi^ole time may be foimd 
t^decimahi. i lxxx. Rale ril. Or the rate at^ pr. ct may be foond, and such 
part of it taken, as the giren rate is c^6 pr. ct The interest may be fband by 
subtracting the principal from the amount. 

4. An amount for 3 yrs. ^mo. 15 d. ^as 93}S1S<^|* What was' 
the principal 7 Ans. 2,075.00 

5. A note was given on the 10th Sept. 1825, and paid on tho 
17th May 1829, at which time 91,375.98883| was due. For what 
sum was the note given ? 

6. A note was given for€ 3rTs.-8 mo. 27 d. with interest. When 
paid, it amounted to 930,628.33. What was the principal ? 



$ LXXXII. DISCOUNT. 1. I have a note of 9318.00 due me 
one year from the present date without interest ; but my debtor is 
willing to pay me now, II I will allow discount at 6 pr. ct. 1 agree 
to this, and he pays me. What sum do I receive ? 

T^e pupil should consider that I have $318.00 due me 
at the end of the year, and not before. Of course it 
makes no difTerenee to me, whether my note is $318.00 
exactly, without interest, or whether it is for some other 
sum, which will amount to $318.00 at the end of the 
year. For, in either case, I receive, actually, the same 
amount, at the same time. Hence, .the sum which my 
debtor pays me ought to he euch aa ^owld amount, at 
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interest, to $318.00, at the end of tbe year. The ques- 
tion then is, what principal wfll amount to $318.00 in 
one year. It therefore belongs to $ lxxzi. Art. iy« 

Anju $300.00. 
This $300.00 which my debtor should fairly pay me, 
at the present time, instead of the whole debt at a future 
day, is called the present worth of the debt. Then, 
when money is due, at a future day, without interest, 

Tim 8UM WHiq^, JHf INTKREST, FOR THK GIVKN RATS AND TIMB, 
WOT7LD AMOUNT TO THB BUM THEN DUE, IS OAULED THE PRESENT 
WORTH or THAT SVM. 

The Discount on the debt, or the deduction made, on account of 
present payment^ then, is the interest on the present worth, and not 
on the whole debt, for the given time. Therefore, 

The raBSBNT woeth may be considered as a principal, the dis- 
count, the interest, for the given time, on that principal, ^id the 

DEBT itself, the AMOUNT. 

2. In 2 yrs. 6mo. I have $1,000.00 due me. "What is the present 
worth of the debt ? A. $850.00. 

3. What is the present worth of JS725.25 for 3 jrs. 5 mo. 8 d. 7 
Hence, the rule, to find the present worthy 

Find the rate for the whole time, add to it a unit, and divids 
THE GIVEN SUM BT IT. The DISCOUNT wUl be found by subtracting 
the present worth from the whole debt. 

Note. For any other rate thai» 6 pr. ct.it is best to use decimals ( LXZX. 
Rule III. ^ Or we may find the rate for the whole.time at G pr. cL and take such 
part of this rate, as the given rate may be of 6 pr.* ct. by the rules in the tame f . 

Note. A decimal multiplier, for calculating discount, 
may be found thus. < Any sum is |J^ of its amount for 
1 year, at 6 pr. ct. And its interest, for the same time, 
is yf 7 of the same amount.. Hence, the present worth of 
a sum, for 1 year, at 6 pr. ct., is |^|, and the discount, for 
the same time, yfj of the sum itself, -f f)f , then, reduced to 
a decimal, will give a multiplier for finding the present 
worth ; and xh reduced to a decimal will give a multi- 
plier for finding discount. For any other rate and time, 
the process is similar. When the decimal multiplier is 
obtained, discount may be calculated in the same manner 
as interest. 

4. What is the present worth of $600.00 due 2 yrs. 6 mo. hence 
at 5 pr. ct. discount ? 

2 yrs. 6 mo.=2. 5. yrs. 3. 5X>05=.125 rate for whole time. 

Or 15=:rate for whole time at 6 pr. ct. ($ lexviii.) 5 pr. ct. isf of 

€ pr. ct. .15X|=.125 and 600-^1.125=533.333 Ans, 

5. What is the discount of $100.00 for 1 yeu % K. ^.^^1%« 
M=r&te for 1 yr. Then 14-,06=.1.0^ wi^\Wi-v\.^^— ^'^aJ^V^- 

20* 
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6. What is the differanee between the diseoant of $100.00 for 1 
jreuTi and the interest of the same sam, for the same tune I 

Ant. $0.339$! . 

7. A note was (riyen without interest for 13 months, but at the 
end -of 5 months the dobtor paid the note at a discount of 6 pr. ct. 

How much did he pay, the note beingr for $847.00. A. $823.33t j^ 3 • 

8. I pay a debt of $394.00 1 year and 8 mo. before it is dae. 

What ought I to pay ? A. $358,181 W- 

9. If a debt of $137.00 be paid 2 yrs. 6 mo. before it is due what 

ovflrht to be paid 1 A. $114,166. 

10. What is the difference between the discount and the interest 
of 8500.00 for 4 yrs. ? A. 23.225|f . 

11. What is the discount on $100.00 for 1 yr. 6 mo. at 5 pr. ct. ? 
Rate at 6 pr. ct.=.09f of .09 (§ iju:x.)=.075 rate at 5 pr. ct. 

A. $93.023H' 
13. What is the present worth of $227.26 for 4 yrs. 6 mo. at 7 

pr. ct. A. $172 821 aVa* 

13. What is the present worth of $1,000.00. for 9 yrs., 9 mo., and 
18 d., at 9 pr. ct. 7 

14. What is the present worth of $7,963.88 for 13 yrs. 7 mo. 6 d. 
at 4 pr. ct. 7 

15. What is the present worth of $1,759.40, for 10 yrs. at 11 
pr. ct. 7 

The principles of discount, as we have exhibited them, have their 
foundation in cominon sense. It is perfbctly manifest, that the 
discount on a sum of money ought never to be equal to the interest 
on the same sum for the same time. For the discount is the inter- 
est on the present worth, which is, of course, less than the sum 
itself Yet, it is customary, in banks, to take the full interest on 
a note in discounting. This is evidently usury. For example, if I 
present a note for $100.00, due 6 months hence, for discount, the 
bank allows me only $97.00 taking $3.00, the full interest on the 
note for 6 months, as discount. Now if I put $97.00 at interest for 
6 months, it only amounts to $99.91, i. e. 9 cts. less than the note. 
If the time were a year, I should receive only $94.00, 6 dollaris, 
being reserved for diecouht. $94.00 in a year, amounts to $99.64^ 
being 36 cents less than the note. If it were 2 years, the error 
would be $1.44, and so on, increasing as the square of the time» 
[See § xcvjii. for the meaningof the word ^guar^.J Banks do not» 
however usually discount for so long a period. For $1,000.00, 
this last error would become $14.40. For $100,000.00, it would 
be $1,440.00. 

When discotints are made for 6 months in this man- 
ner, the rate per cent, is actuahy, 6i4=more than 6/|- 
pr.ct. . When for I year, the rate is fejf pr. ct.=more 
than 61, and almost 6| pr. ct. When for % years, tha 
rate is G/j pr. ct.=imore than 6s}, and almost 6^ pr. ct. 
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Yet, notwithstanding these hc% the supreme courts. hsTS dedde^ that this 
mode of calculating discount ia not uaurjf. Banks are, there ibre, autboriied bf 
judicial authority to discount at a higher rate than that established by law. W% 
Know not on what pi inciples this dMision has been made. 



4 LXXXIIL It will often be found convenient, even when the rate is S pr. 
et to find the interest on a sum for 12 pr. ct pr. an., and to take such part of lbs 
interest, thus found, as the given rate may be of 12 pr. ct The reason of diis 
is, that Uiere are 12 months in the vear, and therefwe the rate will be 1 pr. 
ct. a month. In finding the rate for odd numbers of months, at 6 pr. et., we get 
two figures ; one in the hundredths', and one m the thoasandUts* place. Thus 
for 7 months, at 6 pr. ct., the rate is .035 ; for 9 months, .046, Ac. But at 12 

r. ct these same rates will be .07 and .09. Thus, in the latter case, we have 

)Ut one figure in the multiplier. 

1. Find the interest on $963.54 for 9 mo. at 6 pr. ct. 
.09=r9to at 12 pr. ct. .09X962.54=86.6286. 86.6286+2= 

43.3143 Ans. 

2. Find the interest on $862.00 for 7 mo. at 4 pr. ct. 

.07=rate at 12 pr. ct. .07x862=60.34 60.34H-3=20.n3 Ant. 

3. Find the intere5t on $365.25 at 3 pr. ct. for 5 months. ' 

In many cases where days occar, we obtain, by this method, a 
similar advantage. 

4. Find the interest on $324.00 for 7 mo. 15 d. 

15 days are half a month. At 12 pr. ct.,' theHi the rate ia .075. 
It would be .0375 at 6 pr. ct, which is not so convenient, .075X324 
=24.30 24.30-5-2=$12.15 Ana. 

5. Find the interest on $800.00, at 8 pr. ct. for 5 mo. 21 d. 
The rate at 12 pr. ct. is .057 .057 X800«= 45.60 Xi= $30.40 ilfu. 

6. Find the interest on $9,823, for 11 mo. 27 d. at 9 pr. cU 

7. Find the interest on $8,763 J25 at 2 pr. c|. for 3 mo. 9 d. 

8. Find the interest on $11,864 for 13 mo. 3 d. 



§ LXXXIV. In calculating interest on Sterling Money, or upon 
the U. S. currencies, it is best to reduce the lower denominations to 
decimals of a pound. For this purpose, it is sufficiently correct, 
and much the most convenient mode to employ the contraction in 
(f LX. After the calculation is made, reduce the resulting decimal 
to •hillings, &,c, again, by the contraction § lxiv. 

1. Find the interest on jE13 ; 3 ; 6 for 1 year. A. 15s. 9d. 2 qrs. 

2. Find the interest on 13£ 156. 3d. 2 qrs. for 1 yr. 6 mo. 

A. jCI ; 4 ; 9 ; 1. 

3. Find the interest on £15 ; 8 ; 4 for 5 yrs. 2 mo. A je23 ; 7 ; 7.' 

4. Find the interest on £174 ; 10 ; 6 for 3 yrs. 6 mo. A. je36 ; 13. 

5. Find the mlerest on je325 ; 12 ; 3 for 5 yrs. A. £97 ; 13 ; ^. 

6. Find the interest on jCISO ; 16 ; 8 for 4 yrs. 7 mo. A. £41 ; 9 ; 7. 

7. Find the amount of £3,000, for 12 yrs. 10 mo. A. £5,310. 

i. Find the amount of £279 ; 13 ; 8 for 3 yrs. 6 mo. «1 ^^t <&\. 
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9. Find the intereit on £12r7 ; 17 ; 2 from Jan. lltb, 1822, to 
Aug. 15th, 1822. A. X4 ; 18 ; 4. 

10. Find tho intemt on £43 ; 16 for 9 mo. 13 d. at 8 pr. ct 

A. £2 ; 15 ; 1. 

11. Fmd the interest on £87 ; 15 ; 4 for 2 yrs. 11 mo. 3 d, at 7| 
pr. ct. A. £19; 5; 2. 

12. Find the interest of £137 ; 11 for 11 d. at 9 per ct 

A. 78. 6d. 3 qrs. 

13. Find the interest on £16 ; 7 ; 8 ; for 2 mo. at 12 per ct. 

V A. 66. 6d. 3 qrs. 

14. Find the interest on 158. for 3 mo. at 8 per ct. A. 3d. 2 qrs. 

15. Find the interest on £193 ; 2 ; 6 ; 1, for 9 jears.. ''' 

16. Find the interest on £967 ; 18 ; 3, for 16 yrs. 4 mo. 11 d- 

17. Find the interest on £1,000, for 5 yrs. 3 nfo. 4 d. 

18. Find the interest on £2,030 ; 17 ; 6 ; 1, for 6 jrs. 4 mo. 3 d. 

19. Find the interest on £1,894 ; ; ; 1, for 19 d. 
SO. Find the interest on £6,872 ; ; 3, for 17 d. 
fil. Find the interest on £15 ; 15 ; 5, for 8 hours. 

S2. Find the interest on £17 ; 13 ; 9 ; 2, for 3 7rs.2 d. at 11 per ct. 

23. Find the interest on £225 ; 17 ; 9 : 1 for 15 d. at 7 per ct. 

24. Find the interest on £ 8,857 ; 16 ; 3 ; 2 for 27 d. 15 hours. 



I LXXXV. In the calculation of profit and loss, where credit ie given, it is 
plain, that we must diacount for the time that intervenes between the bargain and 
payment, in ^rder to form a correct conduktion. To be perfectly accurate, w«i 
■hould likewise calculate the interest on the coat^ for the time the goods have teua 
■seleas in the hands of the seller. 

1. Sold goods to the anioont of 9725.00 at 6 months credit. Bj 
thehaxgain I gain 25 dolls. What is my true profit T 

An», •3.883i^ 

2. I make sales to the amount of 9654-37|. The goods cost me 
9600.00, and have been lying a year on my shelves. 1 give credit 
for 8 months. Do I gain or lose, and how much ? 

I apparently gain 954.37^. But I must deduct $25.1 68^ for 
discount, and likewise 936.00 for interest on the cost. These de. 

ductions amount to $61.1 68^9 so that in fact I lose 96- ^^^sV' 
instead of gaining as I supposed. 

As money will not always command the legal interest, however, the dedus- 
tions ought to be made at the rate pr. ct which con be obtained ibr it 

3. I have merchandize on hand for 6 months, and at last am able 
to sell it at an advance of 25 pr. ct. on the cost, giving 4 months 
eredit. The amount of my sales is $ 1,000.00. What is my gain 
supposing that money will command 5 pr. ct. interest ? 

Ana. 9163.6061^, 

4. If I sell goods for 15 pr. ct. advance en the cost, reikly cash, to 
to the amount of $1,680.00, when monev will command only 4pr. 

cL, what ia my gain, supposing I have had the goods on hand 1 yr. 
6 too, 7 
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5. If nmchandizeiisold at 5per|!t. dadaction on the eoit, to tho 
smount of $1,380.00 when money will bring 5 per ct. ; what it the 
total loM, supposing it has been 5 months on hand, and 3 months* 
credit is given ? 

6. A merchant sold 3 pieces of broadcloth, each piece containing 
27 yards, at 7 dollars a yard, making an advance of 12 per ct. on the 
cost ; it had been 3 months on hand, and 2 months credit was given : 
7 pipes of wine at 9^*50 per gallon, at an advance of 18 per ct. on 
the cost, which had been 7 months on hand, and for which he gave 
3 months credit ; and 7 bales of cotton at ll^ cents a pound, each 
bale containing 2.30 pounds, which had/been on hand 1 mo. 15 days, 
at an advattce of 20 per ct. on the cost, and giving 6 moKths credit. 
What was the whole amount of his profit, and his profit on each 
article, supposing tliat money will command 4 per ct. ? Also, what 
was his real gain per ct. on each article, and his real gain per oent. 
on the whole ? 

Ans. Whole gain 8566.049f f 4|||J^}.— On each art. 
t51.932JJ|.-*487.660|J4J.-$26.456iSJ.— Rates .IOjVj. 
—.14iiJ.— .173*^.— Average rate .14^3\VViWiVtV- 



« LXXXVL DUTIES. When a duty is said to be A d valorem, it is meant 
that it is at a certain rate on the value of the articles. The term is need to dis- 
tinguish this class of tiuties from those imposed on the quantity ; as, a daty upon 
the gallon, pound, barrel, cwt, ton, Ac. 

A written account of articles, sent to a purchaser, factor, or consignee, with 
the prices and charges annexed, is called an Invoice. 

In computing duties, ad valorem, (or ad val. at it is commonly written,) it is 
iisual in custom houses to add one tenth to the invoice value, before casting the 
duty. This makes the real duty one tenth greatei^than the nominal dutji. It 
will be equally well to make the rate one tenth greater, instead of increasing the 
invoice. 

1« Find the duty on a quantity of tea, of which the invoice is 
9215.17, at 50 pr. ct. Ans. $118.3435= (^118.343^. 

In this example we may add, as directed above, one tenth of 
215.17 to 215.17. Thus, 215.17+21.517=236.687. Then, 236.687 
X50=$l 1^.3435. Or we may add to the rate .50, one tenth of itself 
=.05 : thus, .50+.05=.55. Then, 215.17X.55=$118.3435, as be- 
fore. 

2. Find the duty on a quantity of hemp, at 13j pr. ct , of which, 
the invoice is $654.59. The second of the above modes is recom. 
mended. Another might be used — ^viz. : to find, first, tho duty on 
the invoice at the given rate, and add to it one tenth of itself. Thus, 
654.59Xl3i=:$88.36965. , ' Ans. $97i206615. 

3. What is the duty on a quantity of books, of which the invoice 
is $1,670.33, at 20 pr. ct.? A. $367.4726. 

4. Find the duty on a quantity of wine, of which the invoice is 
$2,964,666^ at 45 pr. ct. A. $1,467.50967. 

5. find the dut^ on a quantity of merchandize, of whidi the itt> 
Toies is $6,954.73, at 18 pr. ct. 
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6. Find the duty on a quantity of goods, of which the invoice is 
97,453.193, at 15 pr. ct. 



^LXXXVII. EQUATION OF PAYMENTS. It is Bomeiimei 
required to know at what time several debts, which fall due at dif. 
ferent times, may be paid, so that neither creditor nor debtor shall 
lose. In this case, it is plain, that those due latest, must be paid 
before they are due, while those due earliest, may be kept after they 
are due. 

MENTAL EXERCISES. 

1. How long will $1.00 be in gaining as much as $3.00 
gains in one year ? 

2. How long will it take $1.00 to gain as much as 
$5.00 in 6 mo. ? 

3. How long will $5.00 be in gaining as much as $1 .00 
gains in 50 yrs. ? 

4. How many months will it take $7.00 to gain as 
much as $1.00 in 35 mo. ? 

5. How long will $2.00 be in gaining as much as $3.00 
in 4 mo. ? 

An$. $3.00 in 4 mo. would gain as much as $1.00 in 
3X4=12 mo. $2.00 would be half as long as %\.W. 
12-2-2=0 mo. 

6. How long will $3.00 be in gaining as much as $5.00 
in 6,yrs. ? 

7. How long will $4.00 be in gaining as much as $3.00 
in 8 yrs. ? 

8. How long will $9.00 be in gaining as much as $6.00 
in 6 mo. ? 

^ How long will $6.00 be in gaining a^ much as $1.00 
in 1 yr. ? 

10. How long will $7.00 be in gaining as much as $1 .00 
in 3 yrs. ? 

11. How long will $4.00 be in gaining as much as $1.00 
In 4 yrs. 4 mo. ? 

12. How long will $1.00 be in gaining as much as $9.00 
in 9 yrs. ? 

Let the following be written. 

13. How long will $1.90 be in gaining a^ mnch as 
9742.00 in 3 mo. A. 1^226 mo. 
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14. How long will $1.00 be in gaining as much na 
•895.00 in 5 mo. ? A. 4,475 mo. 

15. How long will §1.00 be in gaining as much at 
•^.00 in 7 mo., and $336.00 in 6 mo. ? 

Ans. $272.00 for 7 mo.»$1.00 for 1,004 roo., and 
$336.00 for 6 mo.=$1.00 for 2,016 mo. Then, $272.00 
for 7 mo.4 $336.00 for 6 mo.=$1.00 for 1,904 mo. 
+2,016 mo.=3,920 mo. Ans. 

16. How long will it take $1.00 to gain as muoh as 
$700.00 in 3 mo., $800.00 in 4 mo., $900.00 in 6 mo., 
and $500.00 in 12 mo. ? A. 16,700 mo. 

Then, it is plain that if I keep $1.00, 16,700 mo., I 
gain as much interest as I shovdd by keeping the several 
sums in the example, the times specified. The amount 
of those sums is $2,900, for 700+800+900+500=2,900. 
Then, 

17; How long may I keep $2,900.00 sq as to gain as 
much interest as I gain on $1.00 in 16,700 mo. ? I may 
keep it j-^^-g^ as long. A. 5 mo. 22}| d. 

Now, as $2,900.00 is the amount of all the sums in 
ex. 16, if we consider them debts due at the times men- 
tioned, it is plain that the whole might be paid 'in 
5 mo. 22|f d., without loss on either side. Hence, the 
two questions might have been expressed in one, as fol* 
lows : 

18. If I owe several debts, due as in example 16, at 
what time may I pay the whole together, without loss to 
me or to my creditor ? A. In 5 mo. 22}f d. 

For 9700 for 3 months ia the same as $ 1 for 3 X 700 =2, 100 mo. 
tdOO for 4 months is the same as $1 for 4X800=:3,200mo. 
t900 for 6 months is the same as $1 for 6X900=5,400 mo. 
•500 for 12 months is the same as tl for 12X500=6,000 mo. 

— » ■ 

Then, #2,900 for these several times, is the same as tl for 1 6,700 mo. 

But $1 for 16,700 mo. is the same as $2,900 for j^^ 
of the time=5 mo. 22|| d. 

^ Hence, to find the time when seyeral payments, due at diffeient 
times, may fairly be made at once, 

Multiply each payment by its time, and diyidb the bum of the 

raODUCTS BY the SUM OF THE PAYMENTS. 

The time thus found is called the equated time. 

When there are years and months, or years, mon^ and days, it is best t» 
reduce the months, or months and days, to a Tulgar or decimal FraetioD. A 
dssinwl is to be preferred. 
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19. Find the e<iiiatied time for the foUowinif payments ; viz. 9^00 
due in 6 mo., tiViO in 7 mo., and ^160 in 10. mo. >. A. 8 mo. 

5M. Find the equated time for the following paymenta ; viz. ^50 
in ^ mo., 9100 in 5 mo., and $150 in 8 mo. A. 8 mo. 

21. Find the equated time for paying $900 due in 4 mo., $700 
due in 1 yr. 3 mo., $1,200 due in 2 yrs., and $600 due in 3 yrs. 6 mo. 

22. Find the equated time for paying $900 due in 9 mo., $J,500 
due in 6 yrs., $1,800 due in 7 yn. 9 mo., and $1,000 due in 3 yrs. 
6 mo., 12 d. 

It will be ieeh thai the above mle supposes discount and interest to be equal, 
which is not true. But the error is too trifling to be regarded, in the common 
aoacerns of bosiness. If any instance ^should occur, where the debts are very 
large, and the times very ane(^ual, a rule for discovering the equated. time may 
be found by an algebraic operaUonj but it would not be understood here, if given, 
a^d it therefore omitted. 



4 LXXXVIII. COMPOUND INTEREST. 1. A owes B $600» 
on which he is under obligation to pay interest at the end of every 
y^ar, until a final settlement is made. At the end uf the first year, 
he finds it ineonvenient to pay the interest, and B allows him to 
keep it, on condition that he will pay yearly interest on this likewise. 
For the second year, then, he is to pay interest en the original debt 
of $600, and also on the interest which he should have paid at the 
end of the first. What was the sum at interest the second year ? 

A. $636. 
For 600X.06=36 the interest for 1st year, and 600-|-36= 636. 

2. At the end of the second year, A is again unable to pay the 
interest, and the same agreement is made as before. What was the 
principal for the third year. A. $674.16. 

For 636x.06=38.16 int. for 2nd year, and 636+38.16=674.16. 

3. A settlement was made at the end of the 3rd year. What did 
A pay ; and how much for interest ? 

Arts. He paid $714.6096, for int. $114.6096. 

Interest, calculated thus on both principal and interest, is called 
Compound Interest. Interest, calculated only on the principal, is 
called Simple Interest. Though the only just interest is compound 
interest, it is not allowed by law. From the preceding examples, 
we derive the rule, 

I. I. Find the amount for the first year, as in simple interest, 

AND MAXE it the PRINCIPAL FOR THE SECOND ; ON THIS, FIND THB 
AMOUNT FOR THE SECOND, AND MAKE IT THE PRINCIPAL FOR THE THIRD, 
AND SO ON, UP TO THE NUMBER OF YEARS GIVEN; ThE LAST AMOUNT M 
THB AMOUNT AT COMPOUND INTEREST. 

n. Subtract the principal from the amount, and the aemaiv. 

DBR WILL BE THE INTEREST. 

Note. — ^When- there are months and days, calculate first for the years, and 
on the amount thus found,' compute the interest for the months and days, which 
'dd to the amount previously obtained. 
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4. Required the amonnt of $100.00 for 3 jeart, at compoand 
interest. k ^ •119.l4W. 

5. Required the compoujid interett on f 300.00 for 4 yean. 

. A. J64.6519— 

. In obtaiamf amounts, we may multiply the principia by the rale, 
with a unit added. (§ lxxiv. and note ex. ^. $ ujkvi.) Hence, to 
find an amount at Compot^ interest, we may mult^ the given 
principal, by the rate with a-unit added, as many times successire. 
]y «8 there are years. But this, (§ zii.) is the same as though we 
should multiply the principal, at once, by the product of all these 
successive inultipliers; and as all the multipliers are alike, being 
the rate -\- a unit, we have the following rule. 

li. I. Add a unit to the rate, and iiultiflt thp sum ^y rrsE^r 

CONTINUAIXT, UNTIL IT IS TA|U:N'AS A FACTOR, AS OFTEN AS T1IERE ARE 
yEARS. 

n. Multiply the mmcitAhBY th^ last product, and the rebuli 

>VILL BE the amount AT COMPOUND INTEREST. 

6. Find the amount of $256, at compound interest, for 3 yrs. 

A. $304,900+ 

7. Find the amount of $1,000.00 for 4 yrs. at 7 per ct. conjunct 
kiterest.~ A. $1,310,796+ 

8. Find tho amount of $425.00 for 4 yrs. at 5 per ct. compound 
interest. A. $516,590+ 

«. Find the amount of $2*000.00 for 3 yrs. 6 mo. at compound 
interest. 
10. Find the amount of $1,900.25 for 9 yrs. 7 mo. 7d. 
On the principles of tlie last rule, the following table has been prepared. 
TABIiE OF lltU]:.TIPI<IERS, 

FOR FINDING COMPOUND, INTEREST, ON ANY PRINCIPAL, FOR ANT NUMBER 
OF YEARS, FROM 1 TO 24 INCLUSIVE, AT 5 AND 6 PER CENT. 



Years. 


6 pr. ct. 


6 pr. ex. 


Vears. 


6 pr. <^ 


6 pr. ct, 




1 


1.05000 


1.06000 


13 


1.88564 


2.13292 




2 


1.10250 


1.12360 


14 


1.97993 


2.26090 




3 


1.15762 


L19101 


15 
. 16 


2.07892 


2.39655 




4 


1.2J560 


1.26247 


2.18287 


2.54034 




6 


1.27628 


1.33822 


17 


2.29201 


2.69277 




6 


1.34009 


1.41851 


18 
19 


2,40661 


2.85433 




7 


1.40710 


1.50363 


2.52695 


3.02559 




^ 8 - 


1.47745 


1.59384 


20 


2.65329 


3,20713 




9 


1.55132 


1.68947 


21 


2.78596 


3.39956 




10 


1.62889 


1.79084 


22 


^.92526 


-3.60353 




11 


1.71033 


1.89829 


^ 


3.07152 


3,81974 


^x 


12 


1.79585 


2.012191 


24 (^a.^KSft^ 


\\);^^'2 
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In ealcnUting eoraponnd intentt by this table, take the molti. 
plier opposite toe nikmber of yean and under the given rate, multi. 
plj the principal by it, and the product will be- me amount. For 
moat cases tt will faie sufficient to employ four deoimai places in the 
maltiptiier,. increasing the last figure by 1, if the figure omitted is 5 
ormorr. 

NoTB. If the time be gxM^r thsn the ezfewt of the table, take any two or 
more raoltiplieri, wfajosa times, added together, wiU e<|aal the ^giwn lime, and 
multiply by them nteeetHvel^ ; that is, mulli|4y the prmcipal by ose of them, 
and tnaft prodact by anothei , and so on — thus, 

11. Find the imioimt of 91,000.00 at 5 pr.ct. Compound interest, 
for 36 years. 

Mi^tiptier, by table SJ23509, for 24 yeani. Then 1 ,000^X3^2509 
:=3,935.09 and 3,235.09X1*79585 (mnltiplter for 12 years) =$5, 791. 
7778H- Afu. 

NoTi. The piqiil will imdentand why we midtiply «i|oce«««e^ by these 
moltiptiers, if he considens that the product $3,325.09 is ^e amount for 24. 
years. This, b^ tbe rule for compound interest, must be made the principal fpr 
the succeeding time ; and, as 12 years reniain, the question becomes, what is Uie 
amount of $3,225.09 tar 12 years. We must therefore multiply $3,225.09 by 
the moItipUer corresponding to 12 ;|^earB. 

12. Find the amount of ^7,500.00 at 6 pr. ct. Compound intazeat 
for 4 years. Ans. 99,4a8;529|.. 

Note. This answer is strictly correct, as will be seen ^y per- 
forming th» example by rule I. The table will giro (9,468.536. 
Thus it will be seen that, in ordinary cases, the error by table is of 
no importance, 

13. Find the amount of 95,000i)0 for 18 yrs. 6 mo. at 5 pr. ot. 
Compound interest. Ana. $12,333,876^. 

14. Find the amount of 91>108.092 at 6 pr. ct. Compound in> 
terest for 11 years. 

15. Find the amount ef $63, 700.00 for 19 years, at 5 pr. ct. 
Compound interest. 

16. Find the amount of 947,753.18 &r 17 yrs. 6 mo. 9 d. at 5 per 
ct. Compound interest. 

If a principal be multt|died by a number take^ firom the table, an 
emumnt is obtained. Of course, if this a3aiu>ttnt be di$nded by the 
same number, the quotiient wiU be the principal again, in calcu- 
lating present trortAs, therefore, kt compound, interest, on suras due 
at a future day, we may diyide the debt by the number in the table, 
corresponding to the given time. The present worth, thus obtained, 
' bemg subtracted from the whole debt, will give^ the discount; 

17. What iETtbe present worth of (^304.900096 due 3 years from 
the presettt time, when compound interest is allowed at 6 per ct. ? 

A. $256, 

18. Find the present worth of 91,593.30, for 20 yrs., compound 
interest being allowed at 5 per cent. A* 9600.50— Of $1,935,881, 
for the same time, at 6 per cent. A. |i600.50-^ 

19. Find the discoimt at 5 per cent, on $607,753^, for 4 years* 

A $107.7531. 
SO. F^nd th» discount on $1,649,992 for 21 years, at 4 per cent. 
A. $921,992, This diyisor most be ca\c\i\«.\fi4, «a il is not in the 
tMe, 
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21. Find the preient worth of 9^75.00 for 6 years at 5 ner cant. 
Of 4^947.00 at 6 per cent, for 9 years. Of 91,78id.00 for 16 yeara at 
5 per cent. .Of 9^,963.25 at 5 per cent, for 1 1 yean. 

At simple interest, a sam js 16 yn, 8 mo. in doubling itself. At compoand, 
it is 11 yra. 10 mo. .and between 21 and 22 daya. But as simple interest anfy 
doubles the original principal, evvrf 16 rrs. 8 mo^ sad eomnoand interest 
doubles iu amount^ every II yrs. 10 mo. and 21 or 22 d., itis eyident that a sum 
will ihcrease vastlr more rapidly at compound, than at simple interest In a 
few centuries the mcreaas of a sum of money at compoond interesi becomes 
almost incredible. 



$ LXXXIX. To CALCULATE INTBisST ON ifOTBS W^Elf TBSAB AEB 

ENDOESEMENT8. We havo hitfaorto used the term mote without 
defining it. A vote is a written promise to par a earn of money* 
either on demand (that is» when it is reqnireo^) or after e eertaia 
space of time has elapsed. Notev are jriyen with or wtthoat inter- 
est. Unless the words, *' with ifi(eresf*are expressed, a note is nn- 
derstood to be without interest. If a note without interest ^^vea 
for a specified time, be not paid when it is due, it draws intereet 
afterwajds, till paid. 

Payments in part, or partial payments are sometimes made, and, 
in this case, a written acknowledgement is made on the note, called 

an ENDOIBEICENT. 

As the debtor is not oblige to make payments in part, befiirB 
payment is demanded, or before the note tails due, itis evident that 
he ought to be allowed interest on the payment, up to llieiime of 
settlement, if the note is given on demand, or till it is due, if givwi 
for a specified time. For if he liad kept the >inoney in liis own 
Jiands, he might have had the use of it for that t-me. And, siler he 
iias paid it, the creditor has the same advantage. Beacto, the IbL 
lowing rule, 

I. Find the amount of the peincipal of tbb note foe the wholb 

TIME. 

II. Fins the amount of each payment, feom the tdib it w^e 

-PAID, TILL THE TIME OP SETTLEMENT. 

III. Add THE AMOUNTS OF THE PATMBMTS, AND DEDUCT TBB SUM 
FEOM TBB AMOUNT OF TBE PRINCIPAL. . 

Note. When the note is tor a specified time, it should be rseoDsslsd thstths 
payments ought to draw interest no Umfpn Uian till the nsCs is due. 

BXAHPLEi». 

f5(X).00 Hartfoid Aprfl 1, 1898. 

1. On demand I promise to pay Packaed and Butlee, or order, 
five hundted dollars, with interest; value received. 

TiMonnr Bookwobeu 
On this note were the following endorsements. 
Jan. 16, 1889, reo>d 8150.00 
April!, 18S$, - $150.00 
July 13, 1830, •• $100.00 
What was due Aug. 1, 1830. 
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Whole time* 3 yrs. 4 mo. ; time fot Ist paymenty 1 yr. 6 mo. 15 d» ; 
for 2d, 1 yr. 4 mo. ; for 3d, 18 d. Hence we have the following 
Ratef, .14; .0935; .08; .003— Then, to find amoants, 500X1. 14:». 
570. 130X1.0925=163.875. 150x1.08=169. 100x1.003=100.3. 
Then,amt.ofprin. 9570.000 and 

163.875-j-162-f-100.3=aum of amtB. of payments, 9426.175 

Hencs there remaiite due 9^43.825 

2. For value received, I promise to pay £. P. Baeaows, Jr. oir 
bearer, one thousand dollars with interest. -Hartford, March 10, 
1827. 

91t000.00 William Morris. 

On this note were the following endorsements. 
June 28, 1827, rec'd 9500.00 
Aug. 4,1827, '* 9300.00 
Nov.22, i828» » 9^00.00 
Jan. 16, 1829, " 9100.00 
What is due on the note Aug. 19, 1830. 
Amoiuit of prin. 9I»^6.50 

Sum of amts. of payments, 9^050.75 



Sue 9155.75 

3> For value received, I promise to pay ^bldcn \V. Skinner, or 
order, six hiandred and seventy five dollars. Hartford, April 17, 
18ie. 

9675.00 Simeon Faithful. 

On this note were the following endorsementsv 
May 7, 1817, rec*d 9148.00 
Aug.17,1819, •» 9341.00 
Jan. 2, 1821, " 999.00 
What is due June 47, 1821 ? Ans. 9219.5108-f 

4. On demand, I promise to pay Geo. D.. Prentice, or order, nin<^ 
hundred and ninety nine dollars, ninety nine cents and nine mills ; 
for value received. Hartford, May 19, 1823. 
9999.999 Thomas Punctual* 

On this note were the following endorsements. . 
June 1, 1824, x«c'd 9300.00 
Aug.15,1824, » 9400.00 
Sept. 8. 1824, " 960.00 
Jan.ll, 1825, " 9100.00 
What is due June 1, 1826 7 

Note. This rule has been commonly considered as incorrect. Accordingly 
we are told that " though a very common rale it is a very bad one," and that " it 
may answer for short periods of time, but, in a long^iourse of years will be found 
very erroneous." The objsclion made, is, that the interest allowed on the pay- 
ments, will in time "expunge," or pav offthe principal itself. For, it is said, 
that if a note be given for tlOO.OO, ana tS.OO be annually paid, and endorsed on 
the note, then, as each of these $6.00 endorsements begins to draw interest from 
the time of its date till the settlement, it will be found in 10 years, that only 
$89.80 is due the creditor, according to the above rule. Now, it is said, these 
several annual payments were justly due ihe creditor on account of interest, 
Jilnce $6.00 ia the annual interest of SlOO.OO. ll vb \ivw^fetft \xnfe.vc that they 
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should "oat up'' the principal, "on wfaieli not one cent hes been paid, but onlf 
its aanualintereet" We are further told, tliat, in 90 mn, there would be due 
the creditor only 937.60, " not the leaat fraction ofthellOO-OO" principal hafing 
been paid. '* Extend it to 38 years and the creditor would become the debtqs, 
without receimg a cent of the tioaoa" 

The fact that the debt is thus '< expunged" we grant, and this will take place, 
allowing 866 dayatothe year, in 23 years, 27 days, 13 boOrs, 87 minutes, 63.1— 
secootis. But we maintam thai on the principlea of timpk itUureH, this 9ugkt 
to be the case. Let us take the iustance mentioned i&ove. Let the note fer 
•100.00 run for 10 years. l^heameuntatSiinple Interest is 9160.00. Then, 
if the note is settled at the end of 10 years, the debtor js only bound in law tt> 
pay 9160.00, and this is all the crechtor can claim. But suppose the annaal 
6 odbr payments to have been made, and suppose the creditor nss put them at 
interest as soon as received. Then, on the first 96.00 he will gain 9 Tears in- 
terest ; on the second, 8 years interest ; on the third, 7 years interest, ^. For 
the nine payments, then, preceding settlement, he wfll receive the sum of these 
several amounts, which is found to be 97a20. But, as ths legal interest is but . 
9^0.00, it is evident that he has received 910.20 more, than the tntenat, and, con* 
sequently, the debtor must either give this amount to the creditor, or it must be 
d^uctea from the principal, leaving 969;80. If he givee it, nothioff is more 
evident than that he gives 6 pr. ct Onnpound tntereat. Indeed, I^fntfie interest, 
ahnwMy paid, U Ompound Interest For, the craditor, on receiving hieinter- 
eat, may employ 4t. in any profitable advemure, or he may instantly put it out at 
intereeu Thus, the interest itself may be made to draw interest, and that is all 
that is necessary to constitute Compound Interest . It is the ertditor'e own/atM 
if he does not improve his advantage. Of course, on the grotuid of Simple In« 
terest, when the principal vanishes, by the above role, 'it has been actually and 
r^y paid off to the " least fraction." And yrhtn the creditor fiiUs in debt, it ia 
because he has received, in fact, more than both principal and interest of the 
note. That is, although the sum of the payments themeelvee may be less, the real 
advantage^ derived from tfaeih, and the a^ualeum itkieh they might have been 
made to produce, will be found to exceed the amomit of the note. 

On the other hand, aappoae that the debtor, histead of making these annual 
pavments, should put 96.00, yearly, at interest, in 10 years he^wouM have, as 
before, 970.20, and this he might apply towards paying the note. The result is 
the ssme as before ;^ for 9160.00MI70.20=89.60 vtbieh he has still to pay. 
Now, if he be allowed no interest on his payments, it is best for him to make 
no payment at idl till the time of settlem«it ; but to keep his money rather at 
interest tlum to give it to his credits. For in this way ne obtains the interest, 
which in the ether case he loses, or rather gives away to his creditor. 

The case we have been considering has been the stitmg ground of eb^tion 
against this rule, and the argument drawn from it is very^;plausible, IsMsuse at 
first thought it would seem, that the annual payments were nothing more than 
legal interest But the pupil will' by this time perceive, that 6 per cent Simple 
Interest, for several years, is not worth at much as an annual payment or 6 
dollars <m the hundred And he will perceive tbst the value of Simple Intereat 
diminishes, as tlie nunA>er of years increase. This, then, is the evil, if there be 
any, and it b an evil which results from the nature m pimple Intereet itself. . 
Hence, the argument drawn from the case above, may W a very good one 
againet iSi'mpte, and in favour of Compound Intereetj but instead of kwailidat- 
ing the rule, on the ground of Simple Interest, it establishes, mostsompletely, its 
correctness. 

When the paymento are larger, the ease'is elearer stin. Any onrwill grant, 
that when a part, manifestlv^ of the principal is paid, allowance ought to be 
made for it, so that the ereaitor shall not still draw interest on tiie whc^ debt. ' 
And for the resson given aboT^ viz. that 6ie payment may be made to produce^ 
in the hands either of creditor or debtor, its legali interest, it is evidME&.^iogA.'QDd^ 
whole j>ayment should be deducted from the w\kcite ynnswQi^ saD^*\A«R«s^ 
thenceformut^ calculated on the remiEander'. or, 'wYm^ \a >ghfc iPWPft ^aMfla%>«>> 
eftcit tbeproceBa in the rule shoold be «B«loveA. M*ti\» «wi«A»^OD«»»'^«>^'^* 
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above rule is correct, on the ground df Simple Interest, it is plain that one which 

ftroducea different results, must be incorrect. Hence^ the rule9 established by 
aw hi Connecticut and Massachusetts are incorrect, since they seem to be con- 
structed for the special purpose of presenting the " eating up^* qf the princi- 
pal. Of course they both allow more than Simple Interest, that is, they allow 
Compound Interest, which is contrary to the statute laws of both states. Hence, 
we have one statute enjoining a practice, which is made penal by another. It 
will be necov^ary for the pupU to be acquainted with these rule& ^ 

MASSACHUSETTS RULE. Find the amount ofth&prin. 

CIPAL TO TBia VIKflT TIME WHEN A FATMENT WAS Bf ADE, WHICH, EITHER 
ALONE, OR TOGETHER WITH THE P1LBCE0IKG PAYMENTS, (IF ANY,) BX- 
CEEOS THE INTEREST THEN DUE. FrQM THIS, SUBTRACT THE PAYMENT^ 
UR TUB SUM OF THE PAYMENTS, MADE WITHIN THE TIME FOR WHICH 
INTEREST WAS COMPUTED, AND THE REMAINDER WIIX BE A NEW PRINCI- 
PAL, WITH WHICH, PROCEED AS BEFORE ; AND 60 ON, TO THE TIME OF 
SETTLEMENT. 

EXAMPLES. 

1. On demand, I promise to pay William Carter, or order, five 
hundred dollars, with interest ; value received. Hartford, May 7, 
i82L 

9500.00. Thomas Trusty, 

On this note were the following endorsements. 
April 29, 1822, received $23.29 
July 13, 1822, " 11.70 

Sept. 19, 1822, " 125.51 

Jan. 7, 1823, " 125.50 

May 25, 1823, •* 5.50 

Nov. 25, 1823, " 100.63 

What is due June 1, 1824 ? 
iPrincipal on interest from May 7, 1821, $500.00 

Interest to Sept. 19, 1822, (lyr. 4 mo. 12 d.) 41.00 

Amount $541.00 
raymont, April 29, 1822,. less than int. due, $23.29 
Do. July 13, 1822, do. 11.70 

Do. Sept. 19, 1822, greater than int. di*e, 125.51 

Sum of payments, $160.50 

Due Sept. 19, 1822, forming a new principal, $380.50 

Interest to Jan, 7, 1823, (3 mo. 18 d.) 6.849 

Amount, $387,349 
Payment, Jan. 7, 1823, greater than int. due, 125.50 

Due Jan. 7, 1823, forming a new principal, $261,849 

Interest to Nov. 25, 1823, (10 mo. 18 d.) 13.878 — 

. Amount, $275,727 
Pavmont, May 25, 1823, less than int. due, $5.50 
Do. Nov. 25, 1823, greater than do. 100.63 

Sum of payments, $106.13 

Duo Nov*'25, 1823, forming a new principal, $169,597 

In tcreat to settlement, June 1, lft^4, ^^^ mo- ^ ^."^^ 5.257 ~| 

.Baknc© duo June 1, 185i4, %WN.S»^V . 
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If 

2, Tahie received, I promise to pay Robut F. Bamiaed, oroidefi 
ftye hundred dollars, with interest. Sheffield, F«b. 1, 1820. 

9500. Joasni Fatwell. 

Qa this note were the Following endorsements. 

May 1, 1820, received $40.00 

Nov. 14, 1820, •• 8.00 

AprOL1821, " 12.00 

May li 1821. " ' 30.00 

How much remains due Sept. 16, 1821 ?. Aw, |^455.5748|. 

3. For value received, I promise to pay D. £. Baetlett, , one 
thousand dollars, with interest. New-Haven, May 9, 1825. 

21,000.00. David Gamut. 

On this note were the following endorsements. 
June 21, 1826, received JS60.00 
Nov. 17, 1826, " 28.00 

Aug. 9, 1827, •• • 200.00 
Jan. 27, 1828, " 15.00 

Aug. 9, 1828, " 300.00 

Uow much remains due May 21, 1829 ? 

Thig rule is rery erroneous in principle, for, though it never Buffers any part 
of the interest of the note tohecome incorporated wi^ the principal, andthun 
openly to draw interest, yet it " applies the payments to keep down tn« interest," 
without suffering them to infringe, in the least, on the principal, until they ex- 
ceed the interest due. In this way, not only does the debtor lose that interest on 
his payment which he might have had, had he retained the money, but the 
creditor gains the same interest, while the full principal of the note is still 
drawing interest. The creditori therefore, draws interest on the interest paid, 
acd on the principal likewise, while the debtor is in fact the person from whom 
this interest ultimately comes. This is obviously Compound Interest. Very 
similar but somewhat better, is the following, 

• CONNECTICUT RULE. I. Find the amount or the 

PBINCIPAL TO THE TIME OF THE FIRST PAYMENT, (iF IT BE A 
TEAR OR MORE AFTER INTEREST COMMENCED) AND SUBTRACT 
THIS PAYMENT F^OM IT. 

II. The REMAINDER WILL BE A NEW PRINCIPAL ; ON WHICH 
•CALCULATE THE ilMOUNT TO THE NEXT PAYMENT, AND SUB- 
TRACT ; AND SO ON, FROM PAYMENT TO PAYMENT, UNTIL THEY 
ARE ALL EMPLOYED, PROVIDED A YEAR OR MORE INTERVENES, 
BETWEEN EACH TWO PAYMENTS. 

III. But, IF THE INTERVENING TIME BE LESS THAN A YEAR, 
FIND THE AMOUNT OF THE LAST PRINCIPAL FOR A YEAR, AND 
OF THE PAYMENT UP TO THE SAME TIME, AND SUBTRACT THE 

' LATTER FROM THE FORMER. If, HOWEVER, A YEAR OVERRUNS 
THE TIME OF SETTLEMENT, FIND THE AMOUNTS UP TO THAT 
TIME, INSTEAD OF FOR A YEAR. 

ly. If any REMAINDER, AFTER ftlJBTRAt^TlON, BE GREATER 
THAN THE PRECEDING PRINCIPAL, THEN THE PRECEDING PRIN- 
CIPAL IS TO BE CIHfTlNUED AS THE PRINCIPAL FOR THE SUC- 
CEEDING TIME, INSTEAD OF TlfE REMAINDER ; AND THE I^\«> 
FERENCE TO BE REGARDEjp AS SO MUCH T31!vPJl\I> IK^^^&Vt* 

Note, Ofcoane, thk " unpaid interest" in>]ksl \)« oAde^ V.o \3t\a ^V\\i€\'5^\ **• 
the time oftbenextp&ymeDt. 
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91 4)00.00 Hartford, Jan* 4, 1836. 

On damtiid, I promiM to pay H. Aij»sn, or order, one thouaand 
doUara, with intareet ; Talue received. 

Thomas FAnwEATHsa. 

On this note were.endorsementfi as follows. 
Feb. 19, 1627, reoeiyed 9200.00 
June 29, 1828, •« 500.00 

Nov. 14, 1828, <« 260.00 

Dec. 29, 1831^ " 25.00 

What is the balance June 14, 1832 ? 

Principal oninterest from Jan. 4, 1826, 
Interest to Feb. 19, 18@7, (13]^ mo,} 

-^jlmouiit, 
First payment, Psb. 19, 1827, 

Doe Fe^. J9, 1827, formingr a new principal. 
Interest to Jane 29, 1828, (16i mo.) 

Amount, 
Second payment, June 29, 1828, 

Doe June 29, 1828, fonning a new principal. 
Interest for 1 year. 

Amount for 1 year, 
Amount of f260.00 from Nov. 14, 1828,' to June 
29, 1829, (7i mo.) 

Due Juno29, 1829, forming a new principal. 
Interest to Dec. 29, 1831, (30 mo.) 

Amount, 
Fourth payment, Dec. 29, 1831, w 

Remainder due, greater than last principal, 
Int. on 9194*89€ (prin. continued) to June 14, 
1832, (5i mo.) 

Whole amount due June 14, 1832, 



91,000i)0 
67.50 

"19^067.50 
^_ 200.00 

$867.50 
70^4& -> 

9938.346 
500.0 00 

$438,346 
26.300 + 

9464.646 

269.750 

9194.896 
29.234 '!^ 

9224.130 
25.00 

9199.18 
5.36— 



9^104.49 

2. For value received, I promise to pay Wilson Wniroif, Jr., or 
order, Mght hundred and seventy-fiye dollars, with interest, flhiff- 
ham, Jan. 10, 1821. 

9875.00 James Cabsful. 

Oa this note were the fdllewing endorsements. 

Aug. 10, 1824, receired 9260.00 

Dec. 16, 1825, *< 300.00 

March 1, 1826, •* 50.OO 

July 1,1827, " 150.00 

What was due Sept. 1, 1828 7 4ii«. 9474.95. 

3. By each of the preoedti^ Tales, find the balance <due on the 
"following note. 

On dlcwiaad, I i»omise to.par Gcorgb F. OmtrwD, twenty thou, 
aand dollars, with interest; Tafne received. Hartford, July 1, 1825. 
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Jan. 1, 1626, reeeiyed 9400.00 

Jan. 1, 1827, >' 2;D0O.0O 

Sept. 1,1827, <• 5,000.00 

Feb. 16, 1829, '* 6,000.00 
Settlement, July 1, 1830. 

▲98WEK8* 

By common rale, 910,727.00. 

By Connecticut taie, il 1 ,332.56684d» 

By MaaeachuBetto rule, $11,370.3635. 

In this ekample, it will be leeo, tbat there is an error in the ■olmion by the 
Connecticut role, of 9605.667 — ; and in that by the MaMachoaetta rule, of 
•643.363-+-: By the Maanchueetis rule* hkewiae, the error ie $37,797— great- 
est This comparison of results is sufficient to show which of the rules is pre« 
ferable. If we examine the rules themselves, we see that this difference arises 
from the &ct that, in certain case% interest is allowed on payments fur a time lees 
than a year, by tne ConnecUcut rule, whereas, it is never allowed at all by that 
of Massachusetts. 

The subject of endoraementB haa been an unfortimate one. Besides the erro- 
neous reasoning, of which we have been speaking on the subject of the common 
rule, a writer has asserted of the Connecticut mode, that when the payment ia 
smaller than the interest due, the ejxess of interest becomes united ¥rith the 
principal, and draws interest as a part of it To illustrate which ofcjection, the 
followmg example has been instanced. 

" Meagra. Brown andftaa^ Protridenc€t loan to government #200,000 atSpr. 
ct. interest* The avcdlo of tAe poat-^ffiee, in said toten, being about |1,000, are 
to be annuaUjf applted to the payment qf the debtj arid to operate as endoreementa. 
/The interest qf #200,000^ one year ia #12,000, and the amount, #212,000. 
Then, by the Qonneetieut mode^ the payment of #1,000 ia to be deducted from 
#212,000, isAmA /eaves. #21 1,000 on intereat for the aecomd year ; thatia, #11,000 

MOBB THAN THB OBXeiNAL DXBT IXMXDXATKLT AeCVWLATIIIO IITTSS- 
BQT, beaidea the #1,000, which ia at their diapoaal" 

A slight inspection o( the rule will convince any one that this objection 19 
groundless. It is there particularly directed that the #200,000 shall be the contin- 
ued principal, and that the #1 1,000 riiall not draw interest A clause of the same 
import, tiiough in different language, and the language, we believe of the Supe- 
rior Court or the Slate, may be found attached to this rule in the very book from 
\yhich the sbove ej^ample is taken, which renders the writer's error the more 
remarkable. Messrs. Brown and Ives in the above example only derive advan* 
tage from the #1,000, the remaining #11,000 of interest, lying unproductive. 

We have been thus fuU on this subiect, because, by the generality of people^ 
yery incorrept notions are entertained witbrespect to it 



. RATIO. 

MENTAL EXERCISES. 

§X€. 1. Wiiatpartof2isl? (See§zzviii.)i8 3? is5?ifl7? 
is 9 ? • 

2. Whatpartof3iB2? of 7iB5? of 17isl67 of ISialS? 

3. What part of 4 ia 5? of 7is87 of 6i897 ia 12 7 is 18 t * 
We have already mentioned (^ zxvm.) that there ia another name 

for the Fraction expressing wbat'part of one number, anothftx Wn 
and that this name is Ratio. The Fx&c^votL \a «ai^ V^ «s.^i««.% ^v«. 
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RatiOt which cmte hetwien its demmwiator and its numsrattfr ; %t 
the Ratio of its denominator to its numerator. 

The meaninpf of the word ratio, is asiATioir. When we speak of 
a ratio bet een two Aorab^rs, we mean, the relaiion esisting ie- 
4weeH them, as it respects quantity, or si9e. Ratio, then, is ▲ mkas- 

tna OF THS COXPAJIATIVE 8IZK OF TWO NUMBERS, OH ^miNTITIBS. 

In the Fraction expresising ratio, one of the numbers is the 
denominator,' and the other the numerator. These tv^o numbers in- 
stead of being; written as a Fraction, are often writte>i one after the 
other, with a cokm between them, thus ; ^, which expresses the ra- 
tio pf 3 tq 4, is written 3:4. When ratio ' is;ezpreflsed thus, the de- 
nominator of the Fraction is written firsts and the namerator hut. 
On this aoeovnt, 

Tu nsNOMiiuTOK IS CALUED T^E >^NTECEDEI?T or tjIs eatiOi 
and 
The ndmekatoe is called the CONSEQUENT of the eatio. 
Either number taken ssPARATELt is called a TERM of tmi 

RATie, AND BOTH TOGETHER ARE CALLED A COUPLET. 

Form ratios from the following questions, 

4. Wh it part of 8 is 4 ? Fractional rai^to f =8 : 4 

' 5. What part of 6 is 12 ? Frac. ratio V =6 : 13 

6. WhatpartofSislS; of? is 5? ofSisH? of ^is 18 ? of 7is 
14? of 6 is 24? of9i8 36? of 15 is 30? of 11 is 33? of 8 is2 ? of 
6is3? of9i8l2? of3is2? of4is7? ofl6iB3d7 of»Jtoi$? of 
8 is 64 ? ef 15 is 75 ? -of 5 is 30? 

Many of the Fractional ratios obtained above, may be ledooed to 
lower terms, or to whole or mixed numbers. This may eFidenlly 
be done, without adSfectihg the ratio, since ratio is only a measure '•f 
eompairatixf€ size, and has nothin|^to do withthe actmd magnitude of 
the quantities, between which it exists. Thus a bullet inay have thd 
same ratio to a small particle of matter, which the planet Jupiter, has 
to our Earth, notwithstanding that the actunA mxe of these qoianti. 
ties is so different. Hence, 

The ratio between two numbers, or auANTrriBS,. mat bb Exntsas^ 

SD B¥ THE aeOTlENT OP ONE DJVIDKD BY THR OTHER. 

Perhaps th& pupil need not be informed, that, ratio can omlt 

EXIST BETWEEN QUANTITIES OPTHB SAME RIND. 'Fdr if things bO DOt 

of the same' kind, we cannot have a measure of oomparaldve size be- 
' tweenthem. Thus, though we may apeak of one weight as being 
■twice as great as anutber,r we cannot say that one body weighfl twioe 
as much as another costs. 

It mav be here remarked that fjQglish mathematiciaiis faa?e usually made the 
Antecedent the Namerator; and the Consequent tbe Denmninator of the Frao« 
ti<mal rstio^ while the French have employed the mode given above. The 
EoffUsh mode is obviously most in accordance with reason, but the pc^lari^ of 
the French mathematical writings in this ciomitry, renders it almost neeessary 
ibrus to follow them. It is not of essential importance to our calculations, Whion 
is used ; but of considerable consequence, ss it reiroects the elsamess of our con- 
6sption9, that the principles of ratio should be thoroogfaly •aadeistoQd. Now 
waoa 2 is compared with 5 in re'speet guantiiy, a relatioii of 2 to die disco?- 
eredj end this bi, that the^uRBtity Sb, coii»&eT«&4n i^leeiion to Ihe qoanCi^ 6, i6 
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only two AUm uigreat f than ezpreHei the true ration between Sand 8, con- 
sidering ratio to be^ at defined, a meeanre of the comparative aiae of nannlitka- 

Thia is the English mode. Ey the Preach mode 2 ia to ff in Ifae ratio f. Mo 
argument ia necessary toshow that 3 does not bearthe relation, (in reapeet to 
qoantity,) of ^ve ^v«a, to 6 ; or» in olher words, that 2 is not fiTe halvee off. 
But this argument is derived from the meaning of the word ratio. When this 
ia clearly understood, it matters not which term is pot first, por which last The 
French mode has soma advantages in practice, which will, pe rhafw, stake it 
oqirersaJly prevalent. • ■ 



PROPORTIOir. 

KENTAL EXERCISES. 

$ XCl. 1. What IB the ratio of 3 to 4 ? (Rednoe to its lowest 
terma .) . An». f or 1 : 9. 

2. What ia the ratio of 7 to 14 ? Ant. f or 1 : 2. 

3. Which is the greatest, the ratio S : 4 or the ratio 7 1 14 7 

4. Which ia the greateat, the ratio 6 : 3 or the ratio 10 ; 5 7 

5. Which is the greatest, the ratio 9 : 12 or the ratio 15 : 20 7 
6 Which ia the greateut, the ratio 18 : 36 or the ratio 3:67 

7. Which ia greatest, the ratio 7 : 8 or 14 : 16 7 

8. Which is greatest, 2 : 3 or 200 : 300 7 5 : 6 6r 125 :.150 7 

9. Which is greatest, 1 : 3 or 18 : 54 7 9:2 or 117:267 
10. VV hich is greatest, 2 : 5 or 150 : 375 1 3 : 27 or 64 : 576 7 

In the preceding examples, we have several instances of eauat 
ralioa, between very difibrent nombera. When two ratioa, tnus 
brought together, are equal, they are aaid to conatitnte a raoroaTioN. 
Hence, 

ATKOPOaTION 18 AN 'kXPBSaSION DESOTIltO TBI saUALmr BETWEEN 
EAT108. ... 

The numbers, oe quantitibs, which make ur a peopoetion, aee 

CALLED FROrOETIONALB. 

The nEST and last terms aee called the extreme teemb, ok 

EZTREMB&; AND THE SECOND AND THIRD* OR M1IM>LB TERMS, ARE CAL- 
LED MEAN TERMS, OR MEANS. 

Ab two numbers are necessary to a ratio,' and- two ratios to a pre 
portion, it is evident, that, under ordinary eireunutaneett there nnut 
be fOUR numbere, or proportionaUt in every proportion, As,'however, 
the consequent of the nrst couplet maj sometimes be the same with 
the antecedent of the second, a proportion may exiet toithotdy three 
numbete. Thus, 

3 : 6=9 : 18 and 3 : 6=6 : 12 are two proportions, in the first of 
whicht we have four proporttonals, and m the second, three, because 
the middle term, 6, is used twice. ' Three numbers thus formixfg a 
proportion, are said td be in continued proportion. Instead of = 
the usual sign of equality, two colons^ or/nir jN)tnf«, thua^ it ax% 
used to signify equality of ratios. Th\M« \iu\««jdk x^t ^ \ %^^ \ A% ^ 
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we write 3 : 6 : : 9 : 18. This proportion ia read thus ; 3 has the 
same ratio to 6, that 9 has to 18 ; or more hrieflj, 3 is to 6 as 
9 to 18. 

These satios expressed iSractionany are t=^ V* As these two 
Fractions are eqaal to one another^ it is evident, that if I were 
to reduce them to a common denominator, their numerators Would 
become equal. Now (^ xliv.) their numerators would be 6x9 and 
3x18. For "each numerator is multiplied into every denomina- 
tor, except its own," in reducing Fractions to a common denomi- 
nator. Then 6x9 ought to equal 3x^8. 6n trial, we find this 
the case, for 6x9—54, and 3X18=54. And, as tliis will always 
be true, we may conclude that. 

In A raOYOETION, TBB product of tab EZtREVES, IS EQUA-LTOTHE 
PaODUCT OF THE MEANS. 

This principle, we shall see, is of great use in solving many 
questions. Thus, 

11. If 2 yards of cloth cost 5 dollars, what will 6 yards cost 7 G 
yards are 3 times as much as S yards. Therefore the price of 6 ytarda 
will be 3 times^as much as the price of S yatda. That is, the ratio 
between the prices, is the same as that between the quantities, or 
numbers of yards. ;If we knevr both -priceSt then, we should have a 
complete proportion. As it is, -one term is wanting. • The pi^opor- 
tion is, 

2 yards : 6 yards : : price of 2= $5 : price of 6==:i8. . .'. oi: 

2:6:^5:... 

The term wanting is an extreme. Now» by the principlejust laid 
down, we know that the two means multiplied together, thus 6X5, 
produce just as great a product as the two extremes multiplied 
together, thusj 2xM« wanting term, . But 6X5=30. Therefore, 
2xthe wanting term=ZO. In other words 30 is twice the wanting 
term. Hence V =15=the price of 6 yards. The proportion is 

now rendered complete, by writing the 15 with it, thus, 

yds. yds.- 9 9 
2 : 6 : : 5 : 15 ; 

The same method might be pursued to find any other term that 
should be wanting. Thus, 

12. If J^5 wUl buy 2 yards, what will $15 buy ? 

As 15 is 3 times 5, it will buy 3 times- as many yards. That is». 
there is the same ratio* between the yards bought »a between the 
prices. Thus, 9 9 . yds- yds. . . 

5 : 15 : :• 2 : ... 

But, by the principle above, I5x2=5x the wunUmg term. Buj^ 
15X2=30. Therefore, 5X the wanting Urm^z^^^Q. In other words,^ 

30 is fite times the wanting term. Hence '^•=:6=the number of 
yards required. Then the completed proportion is 

$ $ yds. yds. 

5 : 15:: 2 : 6 
whieh IS the same as in the last example, ezeept tb»t the ntiosf aco 
<fiffcrent/y arranged. 
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So, if the 5 were not known, iivtho same proportion, I ahouM 
multiply 2 into 15, and divide by 6 to obtain it ; and if the il were 
wanting, I should multiply 5 into 6 and divide by 15. Hence, to 
find an unknown term in a proportion. 

If it be. an extreme divide tbe product of the mkans by thk 
other extreme ; if a mean, divide the prodact of the extremes 
by the other mean. 

This rule, for finding, on the principles of proportion, a fourth 
number, from three given numbers, is commdnly called the Rvlb or 
Three. It is distinguished into two kinds, both comprehended in 
the above general principle. The difference will be best understood 
after comparing the following examples. 

13. If 3 men dig 15 rods of ditch in a day, how much would 
men dig in the same time ? 

It is evident that the rods will Increase in the same ratio as the 
men ; ^hat is, that 16 rods has to the answer the same ratio, that 3 
has to 6, or 3 : 6 : : 16 : 6x16 . 3 . 32. Ann, 

In this question t?ie more men there are, the more rods are dug. It 
is therefore called the case in vohieh mmre refutres mote, and belongs 
to the Rule of Three Direct. 

When one ratio increasi^e as another increases, ob diminishes 

AS another diminishes, the TWO AKB SAID TO CONSTITOTB A DIRECT 
PROPORTION. 

14. If 6 men dig 32 rods of ditch in % day, how much would 3 men 
digin the some time ? . 

The rods diminish in the same ratio as the men. Therefore 3f! 
has to the answer the same ratio as € to 3, or 

6 : 3 : : 32 : 3x32-1-6=16. AnM. 

In this question, the fewer men, the fewer rod*. It is therefore 
called the case in which lees rehires less, and belongs to the RuifC of 
Three Direct. 

15. if 3 men can dig a ditch in 16 days, how long will it take G 
men? 

The moro men. the quicker the work will be dime ; that is, the 
more men the less time. Then if the number of men be doubled, the 
number of days will be halved, or if the number of men te increased 
in any ral»s, the number of days will be diminished in the same t otto i 
ox, as the ratio of the men increases, the ratio of the days diminish, 
es. The ratio, then, of 3 to 6, is directly the reverse of the ratio of 
16 to the answer. Then, if I iwm about, or trnwrl this ratio of 3 to 6, 
makiiig it^ : 3| it will be the same which 16 has to thd answer.^ Thus, 

6 : 3 : : 16 : 3x16-1-6^8 Ans. 

In this case, thefnore men the fewer' days* It is therefore eidled 
the case in which inore requires' less, and on aoeount of- the ihvei^ 
sion above menttoned, the rule1>y which it is solved is cillad the 
Rvut <w Tsreb: Inybrsb. 

When onb ratio xncabases as ANeriiER DmiNisHKt), or. Dimvniaas 

AS another OfOllBASBS, TRE TWO ARlS SAU TO COKSTITUTA i^H V^^^^t.^ 
rEOrORTION. 

82 
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16. If 6 men can dig a ditch in 8 days, in how many days will 3 
men do it ? 

The fewer men, the slower the work will go on ; that is, tkefew^ 
er men, the mare time reqnixed. Then if but half the number of m^n 
be emjdoyed, the number of days will be doubled ; or if the number 
of flten be dimim$ked im any ratiOf the oomber of days will be in- 
ereamd in the eame rath ; or as the ratio of men dimtnishes, the 
ratio of days increases. The ratio then of 6 to 4 is exactly the 
reverse of the ratio of 8 to the answer. Then, if 1 invert the ratio 
6 : 3, making it 3 : 6, it will be the same which 16 has to the answer. 
Thus, 3 : 6 : : 8,i 6x8-i-3^16 Ana. 

In this case, the fewer men, the more days. It is therefore called 
the casein whieh teee requiree more, and belongs, like the last, to the 
RuuB OF These Inveesb. 

Two rolM are mmeeesaary for the two eases, but we have explained them 
• nmrately in order to render the pupil's ideas clear on the -sobject of two classes 
of qoestioDS, which be would otherwise perceive to differ, without, perhaps, un- 
derstanding why. 

The only difficulty which the pupil will now have, in 
the solution of problems by proportion, will consist in 
arranging his three giren numbers in their proper order. 
He will see that there are two ratios, in one of which 
both terms are ^ven, and in the other of which, only one 
term is given ; the wanting term being the answer. Of 
this incomplete ratio, then, let him set down the giren 
term in the third place, to stand as one of the means of 
th^ proportion. He will always know this term because 
it will be, of course, of the sam^ nature with the answer. 
The remaining two numbers form the complete ripitio ; 
which is to be set down before the last mentioned nufn^- 
ber^ making the smaller term the consequent when the 
answer is to be less than that number, and the antecedenty 
when the answer is to be greater than that number. 

(We have omitted the common rule of three as unnecessary, and as calculated 
to draw off the mind of the puoil from the principles of proportion. If there 
beany advantage in exhibiting diis mode, whtn we haye the sisafrfer and more 
natund 000 of analysis, it must surely coosist in keeping these priacijdes in 
view.] 

17. If 73 men constune 335 bsmls of provisionB in a certain time, 
how many baneb woold 365 men consome in the same time? 
Proportion, 73 : 365 : : 235 1 .... Ano. 1,175. 

Smoe the answer is foimd hy multiplying 835 by 965, and divid- 
ing the prodnot by 73, the pttpd^will peroaive that tbe procepa is the 

same as it would be te multiply ^5 by the firaetional ratio W- 
($ xLTUi.) Now this fraetionaf ratio may be radue^d to the whine 
number 5. So that 5X335 will produce the aatwer. 

18. If 18 barrek of flour cost 163 dolUura what cost 13 hairela? 
/Vopdrtjon, 18: 13:: 163;.... An^ 108. 
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The fractional ratio here wotild be H^l* ^^^ 1X162= 
108 Ana. 
' Heocerit will often abbreriate the proeeM, to 

Express the oitsn comflbti ratio nuonoiiAiXT, asooca it to 

ITS LOWEST TEKMS, AND KVLTITLT THE aEMAXNINO TBaX BT IT. 

' 19. If 12 loads of wood ooit 51 dollar , what coat 14 ? Propor. 
tionl2a4::51:.... .isif. 59| doUa. 

Ratio H=}vand}X6l«''y *=''V''— 50i^. 

Hence the pupil will perceive, that he may 

Reject commoii faotobe vaoM ths naar amo tbold Tsaica, bcfoee 

PEOOEEOINO TO FIlfI> T9B ANBWEa. 

30. If an army of 66»153 men raqaire S9,051 barmla of proviaioDs 
for two months, how much wonld a company ot 100 men require ? 

Thus, ratio ^^h' ^^ ''If W = "i"'=33i. 
21. If a man's wagea aro 75£. 10s. pr. year, what is that for two 
(caiendar) months 7 Ana. 12£. lis. 8d. 

- NoTB. When there are compound anmbari, the lower must be mude firac- 
tions (vulgar or decimal) <^the higher, or ibe higher mmt be reduced to thr. 
denomination of the lower. Also^ both tiie terms of the first ratio must be of the 
same denolcination. The answer win be of the denomination of the third term. 

22. A goldsmith sold a tankard for £8; 12» at 58. 5d. pr. oz. 
\Vhat did it weigh 1 A.S lb. 8 oz. 5 dwt 

23. Bought 8 chests of sugar, each weighing 9 cwt. 2 qrs., at 2jC 
^. pr^ cwt. What didthay come to f A. £171. 

24. How long can I board for 32£ 32 ; 10, at 12s. 6d. per week ? 

A. 1 year. 

25. If 2 cwt. 3 qrs. 21 lb. of sugar cost 6£ Is. 8d., what cost 35 
cwt. 1 qr. ? A. £73. 

. 26. A man faihng was only able to pay IBs. 4d, on a pound. How 
much could be pay on a debt of £3,475 ?' A £2,316 ; 13 ; 4. 

27. If a man's yearly income be 208£. Is., what is that per day ? 

A. lie. 4d. 3} qrs. 

28. A man failing in trade finds that he can pay only $2.00 on 
on every 93.00 of his debts. How much can he pay on a debt of 
$25.00. A. $15.75. 

29. A man failing can only pay 13£ in 15£ of his debts. How 
much can he pay on a debt of £17 ; 15. A. £15 ; 7 ; 8. 

30. A man failing, can only pay 17s. on a pound. How much 
can he pay on 147£. 14b. A. £125 ; 10 ; 10 ; 3^. 

31. A man failing in trade, gives up his property, amounting to 
$1,020.20 to his creditors, to whom he owes the following sums : 
viz., to A, $1,600.60 ; to B, $500.00 ; to C, $750^0 ; to D, $1,000 ; 
to E, $230.00. How much does he pay On a dollar, what does he 
pay each creditor, and what was the loss to the whole together ? 

Ana. $0.25 on a dollar. To A, $400.1.^ ; to B, $125.00 ; to C, 
$187.55 ; to D, $250.00,- to E, $57.50. Total loss, $3,060.60. 

32. If $7,200.00 will buy 3,600 bu. of wheal, \iViTvX ^'^ ^^\s«^. 
cost ? A $1,200.00, 
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33. If a staff 6 ft. long cast a shadow 9 ft., what is the height of 
a tower, which, at the same time catfts a shadow 198 ft. 

A. 13dft.high. 

34. If 12 horses eat up 30 bu. of oats in a wec^, how inany bu. 
will 45 horses eat in the same time. A. 112^ bu. 

35. Bought apiece of cloth for $48.27, at the rate of $2.38 for 
every 2 yds. What was the number of yds. ? A. 40 yds. 2 qrs. ly zta^ 

36. If the wage? of 15 weekfc amount to $64.19, what is a year's 
wages at that rate f A. $222,525. 

37. If a man is 5 days on a iourney, trayelUng 12 hoiups 41 day : 
how long would he be going the same distance, traTelling 10 hour» 
a day ? A. 6 days. 

38. If 12 men build a wall in 20 days, how many wiU do it in 
8 days ? A. 30. 

39. A building was finished in 8 months by 120 workmen ; but 
being destroyed by fire, it was aiecessary to rebuild it in 2 months. 
How many men did it take 7 A. 480. 

40. If a field will pasture 6 cows 91 days, how long will it pasture 
21 cows? A. 26 days.' 

41. If a man psrforms a piece of work in 15 days, when the days 
are 12 hours long, how many days will it employ him, when they are 
10 hours long? A. 18. 

42. 2,000 soldiers, having provision to last them, at an aQowance 
of 14 oz. a day, 12 weeks, find on e^camination that 105 barrels, eon« 
taining 200 lb. each are wholly spoiled. What must be the daily 
allowance to each man, that the remainder may last the same time ? 

A. 12 oz, 

43. 65 men are in garrison, with provision enough for 2 monthsr. 
How many must leave the garrison that the same provision may 
last those who remain, 5 mo. 7 A. 390. 

44. If $100.00 gain $6.00 Interest in a year, what princ||>al will 
gain the same in 8 mo. 7 A. $150.00. 

45. If $5.00 will pay the freight of 2 cwt. 150 miles, how far may 
15 cwt. be carried for the same money ? A. 20 miles. ^ 

46.. How many men will finish in 3 days, what would take 15 men 
20 days. A. 100 men. 

47. If I of a yard of cloth cost i?j o£ a dollar, what 
cost i of a yard ? A. J|J of a dollaf=^$0.4T2J. 

Note. When Fractions occur they are to be treated 
according to the rules for multiplying and dividing that 
class of numbers. Perhaps, however, the mode of solv- 
ing questions of this kind by analysis is best. By anal- 
ysis, the above question is thus solved. If f cost 5^, ^ 
will cost half as much, that is /^ ; and f , or a whole yard, 
if. Then, if a yard cost |^, | of a yard will cost an 
eighth as much, that is, ^^^ and f , three times as much, 
that is m. 
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48. If i a pound of nngar cost |J of a dollar, what 
cost ITf A. ? A, $3eA=l3«.266f . 

49. If i^ of a lb. of sugar, cost ^ of a shilliogt what 
will jf of:a lb. cost ? A. 4d. 3^} qrs. 

60. If f yd. cost 4£., what cost -fig of an Ell English ? 

A. 17s. Id. 2f qrs. 

51. If 1 cwt. cost 3f £., what cost 9| lbs. t A. 6s. ^d. 

52. A man owni^g | of- a vessel, sold f of his share 
for $956.09 what was the vessel worth ? A. $1,794,375. 

53. If 34 cwt. of iron cost $14f what is that pr. cwt. t 

A. $4V5V=-W.07f . 

54. If f o( a yd. cost |£., what cost ^ of an £11 Eng- 
lish. A. £J|f=l7s.2yVd; 

55. If 7f lb. of butter cost $lVV, what cost 27J lbs. ? 

56. If by travelling 12^ hours in a day, a man per- 
forms a journey in ^l days, how long will it take him, at 
the rate of 9j- hours a day ? A. 9^|{ days. . 

57. If ^ of a yd. cost $4f , what cost 17| yds. at that 
rate ? A. $178.38f 

58. A man sold 51/j cwt. of sugar for $687.00 What 
would 17J cwt. cost? A. $198.19f4f. 

59. If I bu. of corn cost {f , what cost 1^ bu. at that 

rate. A. {0.95^t* 

60. If I of a barrel of flour cost If £., what cost 43f 
barrels ? A. 93£. 9s. 7d. i^ qrs. 

NoTS. When examples containing Prlu^tions are solved by proportion, and 
the first term, oir that by which it is necessary to divide^ \a a Fraction, this term 
may be inverted and used as a multiplier (§ li. Rule ii.) 

61. If ^ of a bushel cost yy of a dollar, what cost 1 
bushel. A.$0.56f 

63. If xfy cwt. cost Jr^lj, what cost 1 cwt.T A. $93^* 

63. If } vd. of silk cost $^ what cost 50 yds. ? 

A. ^1.25. 

64. If j*^ cwt. of sugar cost $j\, what cost 40 cwt. ? 

A. J82.274. 



§ XCII. Fellowship, by analysis, has been already explained) 
(§jcLix.) Examples in Simple Fellowship may also be solved by 
Simple Proportion. No particular rule is necessary. 
' 1. A, and £ purchase goods in company, A laying om\. %%^^j^^^ 
and B, $470.00. They gain $250. How inucVi s\vom\^ ei^Oci Vw«i^. 

Ans. A, ^JlO^n^l-V- ^,%V\^S5a^— 
22* 
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2. Three merchants trade, A furnUhincf $240.00, B $360.00, and 
C, 600.00. They gain $385.00. - What is each one*9 skate T 

^n«.A's $65.00. B's $97.50. C's $162.50. 

3. Foar men trade, A fumishioff $140.00, B, 366.00, C, $300, 
and t), $100. They gm $307. What is each one's share ? 

Amt. A% $53,725, B's $99,775, C's $115,125, D'a$38.37$. 

4. A and B trade and gain $100.00. A furnished $640.00 stock, 
and B, so mach that & must have fiB0.0O for his share of gain. 
What amount of stock did B furnish ? Am, $960.00. 

5. A, B, and G traded. A furnishes $140.00, S, $250.00, and 
C, 120 yds. of cloth at cost. They gained $230.00, of which f 100 
feu to € as his share. What Was the cost of C's doth per yd..^ 

An», $2.50 per yd. 

6. In a ti'ading company, A puts in $175.00 capital, B, $200,00, 
and C, $500.00. They lose $250.00. What is each one's loss ? 

Ana. A's $50.00, B's $57.142|, Cs $142,857^. 

In the same manner, money or properly, which is to be shared in a ^ven ra- 
tio by several indiTiduals, mur be oivioed. This comprehonds the^vision of an 
insolvent debtor's estate, the oy^tributiiMi of prize money, dividing an inheritance 
among heirs in a given ratio, the assessment of taxes, &c. &c. it will be observ- 
ed that all these calculations may bemade analytically^ as well as by proportion. 

7. 'A captain, mate and 20 seamen took a prize worth $3,501.00, 
of which the captain takes 11 shares, the mate 5 shares and each sai. 
lor 1 share. What must each have ? 

Ans, Capt. $1,069.75. Mate $486.25. Each sailor $97JS5. 
. 8. Divide the number 360 into parts which shall be to each other 
a8 2,3and4. ilvM. 80; 120; 160. 

9. Three persons share $600.00, so that the second has twice as 
much as the fifsjt ; and the third, twice as much as bofh first and 
secon^. How much has each ? 

Ant, Fir8t'$66.666}. Second $133.333|. Third $400.00. 

10. A bankrupt gives up his whole property $600.00, to his cred. 
iters, to whom he stands indebted as follows : to A, $780.00 to B, 
$460.00, and to C, $760.00. What is each creditor's share ? 

Ans, A's, ^234.00, B's $138.00, C's $2^8.00. 

Note. In prftctie^, it is cn8t(»nary to find first how fnuch the bankrupt can 
pay on a dollar, and in speaking of the amotmt of the deficiency, it is custoraary 
tossy hepctya eo much on a dollar, or sometimes so much per cent. Finding 
jivhat he pays on 1 dollar, and afterwards on a larger debt, is evidently not pro- 
portion f oat anatysie. • 

11. An insdvent gives up property to the a/Dount of $1,$57.50, 
f o be divided among the following creditors ; A, to whom be owes 
$300.00 ; B, to whom $1,100.00 ; C, to whom $1,150.00; D, to 
whom $505.00 ; E, to whom $25.00 ; and F, to whom $35.00. 
At what per ct. does he pay, how much on a dollar, and how much 
on each'debt 7 Awt, 50j>er ct.=50 cts. on a dollar. To A, $150.00 ; 
to B, $550.00 ; to C, $575.00 ; to D, $252.50 ; to £, 12.50, and to 
F, $17.50. 

12. A certain rich man lefl $243,000 to be distribfited among 7 
children, of the following a^B, 3^ 5^ 7, 9, 11,13 and 15 years re- 
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fipeetively. The third and fiftb en tons, the reftdaoghten. Thay 
are to share in the ratio of their ages, ezoept that the mdea ate io 
share in twice as ^at a ratio aa their ages would allow. What ia 
the share of each 1 -Ant, The shares arraaffed in the same order ate, 
99,000 $15,000 #42,000 #27,000 #66,000 #39,000 #45,000. 

13. Frederick, William, Thomas and Henry were to share an es« 
tate of #54,000 in the ratio of the numbers of the letters in their first 
names. How much had ea6h 7 Am. Frederick, #18»000 ; William, 
#14,000 ; Thomas, #12,000*; Hen7, 910,00Q. 

14. But it was proved in court, that Frederick used to spell hla 
name without a k. &o his share was diminished, and the others 
increased. How much did he lose by spelling hie name without a k, 
and how much did the others gain ? 

Ana. Frederick lost #l,384.^15i^; William gained #538.461i\ ; 

Thomas gained #461. 538tV ; and Henry gained #384.615^^' 

A Tax is a sum of money required of indiTiduals by a gtirenunent, for the use 
of the Aation ; or by atovm, county, society, or corporation, for the purpose of 
defraying the expenses of the whole, in their coUecUve capacity. A tax is some- 
times imposed by goyemment, of a small sum npcm every male citizen above a 
certain age, and t&s beii^ the same to all, and not varying with the amount of 
an individiul's property, is called, a Uis qfao mudt a Aeod, or, ^ ao much a poll ; 
the word pMj meaning hetuL This iscominonly abbreviated into the more con- 
cise expression poll-tax. In some States no pdi-tax is allowed.' Other taxes 
are usnially rated or aasesaed on property. Property is of two kinds, reai and 
persoruU. Real propraty, or, as it is ustiaQy called, real utate, consists of posses- 
sions, which are fixed and immoveable ; as lands and buildings. Personal pro- 
perty, comprehends aU other poasesaionSf which, of course, are moveables ; as 
furniture^ jtteels, money, eattlef Ac. Taxes are assessed on property, both real 
undpersonaL When, therefore, no ^rticulat kind -of property is mentioned, 
property generally, or, of adl kinds^ is understood. In order to assess a tax of 
this kind, then, or, in other words, to apportion or rate it justly among the indi- 
viduals of a toMrn or society, we must have a list, or inv&*tory of all the proper^Ti 
both real and personal, on which it is to be aseessed. If there is likewise a poll- 
tax included in the whole amount given, we must also have the whole number of 
poUs, or rateable heads, or persons. We must then find the amount of all the 
poll-taxes, OT the whole ^lUtax, which we must subtract from the tehole given 
tax, and die remainder is td be assessed on property. It is the most expeiUtious 
niethpd of making Uiis ass^sment, to find the taxes on tl.OO, $2.00, $3.00, &c., 
np to $d.OO. Then the taxes on$10.00, $20.00, $30.00, dfc., up to $90.00 Then 
on $100.00, $200.00, &c., up to $1,000.00, and if the town or society be very 
wealthy, on $2,000.00, $3,000.00, Ac, up to $10,000.00. Arrange these taxes in 
a table, and (hen from the inventory, knowing each <ms'» propeity, his- tax may 
be taken out of the table, without the trouble of calculation. It is convenient, 
likewise, to arrange the polls, from 1 to 10, ou one- side of the table. This in 
obviouBly an analytic process, as, in fact, are most of the practical operations of 
men of business. We will illustrate this method. ' 

15. A town valued, by inventory, at #^7,595.50, raises a tax of 
#4,155.82. ' There are 630 polls, ^^ the individual poll-tax is 
#0.40. Find the tax on a dollar, and form ^ table as above directed. 

630X -40= #252.00, amount of poll-taxes. Hence, #4,155.82— 

$252.00=#3,903.82 is to be assessed on property. /tWs'W=.04 

—tax on #1.00. From this we easily form the 
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TABLE* 



? 

6 



10 



t0.40 



0.80 



1.90 



1.60 



2.00 



^40 



2.80 



3.20 



3.60 



4.00 



tl.00 



2." 



B. " 



4." 



6." 



6." 



7." 



8." 



0. 



(( 



? 



t0.04 



0.06 



0.12 



0.16 



0.20 



0.24 



0.28 



0.32 



0.36 



tl0.00 



t 



•0.40 



? 



(•100.00 



20. 



11 



80. 



u 



40. « 



50. 



i( 



60. 



« 



70." 



80." 



90." 



0.80 



1.20 



1.60 



2.00 



2.40 



2.-80 



3.20 



200. 



M 



300. 



u 



400." 



600. 



<( 



600. « 



700. 



(( 



8oa " 



8.60 



f 




12. 



i( 



16." 



20." 



24. 



it 



28." 



32." 



900" I 36. 



I 



•1,00000 



2,000." 



3,000. « 



4,000. " 



6,000. " 



6,000. " 



7,000. " 



8,000. " 



« 



9,000. " 



10»000. « 



f 



•40.00 



80. " 
120.*^ 



160. 



(I 



200. 



i( 



240: " 



280. 



(t 



320. 



ti 



360." 



400. " 



16. From this table, find t)ie taxes on the following peiBone. A, 
property, S7,000.00 real, $800.00 personal ; pays for 3 polls : 6, 
property, C9»000.00 real, $7,00.00 personal ; pays for 4 polls : C, 
property, (6,000.00 real, $900.00 personal ; pays for 1 poll : and 
b, property, $15,000.00 real, $1,100.00 personal; pays for 6 polls. 
A*0 whole property=$7,800. 

Tax on $7,000.00 . ...... $280.00 

•• 800.00 ....... 33.00 



AH whole tax on property, $312i)0 

3 polls at $0.40 each, ........ 1.20 

A*s whole tax, ......... $313.20 

In like manner, B*8=3$389.60 ; C's $276.40 ; and D*s $646.40. 

17. Assess the tax on the following persons^ by the last table. 
£, whole property, $900.00, pays for 2 polls ; F, $800.00, pays for 

1 poll ; G, $750.00, pays for 3 polls ; H, $323.50, pays for 1 poll ; 
I, •970.25, 2 polls ; J. $300.75, 2 polls, ; K, $175.25, 1 poll ; h, 
$643.00, 1 poll ; M, $471.50, 2 polls ; N, $833.75, 3 polls ; O, $543. 
75, 2 polls ; and P, |975.00, 4 polls.' 

18. A town is valued at ^298,769.50,- and is taxed {6,177.89. 
There are 675 polls, taxed g0.30 each. What is the tax on a dollar I 

Ana, |0r02 on 11.00, 

19. Foim a table from the last example, aAd find the taxea of the 
following persons. A, property, $3,125 75, 2 polls; B, $936.00, 

2 polls ; C, $540.00, 3 poUs ; D, $900.00, 3 polb ; £, $1,500.25, 

3 polls ; F, $763.00, 4 polls ; 6, $300.00, 3 polls ; H, $984.00, 3 
polls ; I, $1,700.00. 4 polb ; J, $1,125.25, 6 polls ; K, $727.50, 5 
polls ; and L, $1,384.00, 5 polls. 
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COMPOUND PROPORTION. 

MENTAL EXERCISES. 

(XCIII. 1. If ^ men oan mow 16 acres in 4 days, how man]^ 
aoies can Smeu mow in 3 daya7 

3k if 3 barrels of provisions will iMt 3 persoDi 4 montlis, how 
long will 6 barrels last 9 persons ? 

d. If a man can travel 72 miles in 6 days, travelling 6 hours a 
day, how far can he travel in 8 days, travelling 3 mile's a day. 

4. If a man can shingle 5 houses in 5 months, labouring 10 hoars 
a day, how many houses can he shingle in 2 months, labouring 15 
hours a day ? 

5. If 3 men build 13 rods of wall in 5 days, how many men will 
be able to build 16 rods in 3 days ? 

6. If 7 men dig 31 rods of a ditch in 3 days, how many men will 
it take to dig 27 rods in 9 days 7 

7. If a box of a certain depth, and 4 ft. long and 3 ft. wide, con. 
tain 24peck», how long must a box of the same, depth, and 4 ft. wide 
be, to contain 40 pecks ? 

8. If it take 3 yards of cloth that is 7 quarters wide to make a suit, 
how much that is 3 quarters wide will it take to line it 7 

9. If 5 men can do a piece of work in 6 dats, working 5 hours a 
day, how many hours a day must 10 men work, to do it in 10 days 7 

Let the following be written; 

10. If 20 laborers will clear 60 acres of woodland in 3 months, 
how many acres will 35 laborers clear in 6 months 7 

A.NAXYTIC Solution. If 20 men clear t50 ftC!res, 1 
man, ta iiie same time, wiii xleaiL J* ^^ isTuch=i|J=S 
acres. If he clear 3 acres in 2 months, he will clear \ as 
much in 1 month=f acres. 35 men would clear 35 times 
as jQduch in a mopth==36XJ="|*, and in 6 months, they 
would clear 6 times as much=6X'|*«="f ''sc^SlS acres, 

By proportion, the process is as follows : 

It will be observed, that the answer is affected, both by the num- 
ber of the men, and by the length of time they work. Suppose we 
find what the answer would be supposing wey worked the same 
length of time, that is 2 months, in each case. The number of men 
will, tJien, be the Only circumstance on which the answer depends, 
and the question becomes one of Simple Proportion, stated thus, 
men men acres acres 

20 : 35 :: 60 : ♦**= 60 X35-*-20^:i05 acres. 
It seems* then, that the 35 men will clear 105 acres, while the 20 
are clearing 60 acres. But they have, likewise, more time to work 
in, and the question now is, if they will clear 105 acres in 2 months, 
what will they clear in 6 months ; stated Unns, 
months months acres acres 
2 . : 6 ;: 105 ; *«***==lQ5X^-v^=^^V^vst«i. 
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rer, it will bf^ perooivvd, k the same as that found by 
analysis. A little observation will show that the original third term 
€0, has been molttjplied bj both the second tenns, 35 and 6, and 
diyidsd bj both the first terms, 20 and 9. Both the muRipGcatio'ns 
were not, it is true, performed at tbe same time,^ nor both the divi- 
aions ; bat first came a multiplication by 35, and then a division b^ 
90, and then another multiphcation by 6, followed by another divi- i 
monbyS. But, by the rules for composite numbers, it is evident, 
that the efiR^et would have been just the same, if we had multiplied 
at once, by the product of the two multipliers, and then divided by 
the product of the two divisors. Thus, 

35X6X60 12600 
20X2 -'To"""' ' 
This expression may be simplified, by rejectinff' equal fketors from) 
both diviflor and dividend, which is, in fact, reducing the Fraction 
to lower >tenns. It will then be 

2^^^=35X3X3=0^15, 

The two proportions, above, may therefore be combined intoone» 
and 60 made the eommon third term to both the ratios, of time and 
ol men— Thus, - - 

' 20 men : 35 men ? . /fiA .„-«« . ««»• .^-^ 
2 months : 6 months \ "^ '^^^ ' '^"*' 

We see, that the ratio of 60 acres to the answor, is dependent on 
two other given complete ratios. The question, then, might be 
solved dififerentlv still, by expressing edeheftfte complete gipen ratUm 
fr^ctvmally, ana multiplying the renuiining tern^hytkem-eueeeisivt' 
ly, ThtlB, ~ 

if=J»and4=3. Therefore, 
7X3X60 

Thetaiio of the third term to the answer, is made up of several' 
simple ratioSf multiplied together, or compounded, and hence it is 
called a. compound ratio. Thus, in the last example, 60 has to the 
answer, a compound ratio of the times and tne men, A proportion, 
in which compound ratios occur is called a Compound Proportion.. 
A proportion consisting of Simple ratios, is called a Simple Paoroa- 

TION. 

11. If 64 men can dig 27 cellars, which are 24 ft. long, 18 ft. wide, 
and 16 ft. deep, in 36 days, working 8 hours a dqy ; how many men 
will it take to dig 48 cellars, which are 54 ft.- long, and 30 ft. w de» 
and 13 ft. deep, in 10 days, if they only work 6 hours in the day ? 

We will exhibit in detail the manner of stating, and solving this 
question by proportion. There are a number of circumstances^ a£ 
footing the answer. But we will first inquire how many, men it would 
take, if nothing but the number of cellars were concerned. The 
question, then,, would be» if 64 men can dig 27 cellars, how many 
men can dig 48 cellars in the same time ? 

Jlf^f cellars will require more men. By Simple Proportion 
Q7 cellars : 48 ocUwa ; ; &4m<«ii •••*• tmu*" 
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Nextt we will find how many it would take, if notkmg hU ike 
LBNOTB of tJU eeUar* were concerned. The 4iaeftion» then is, if 6i 
men can dig cellan, 34 ft. long;, in a certain time, how man/ men 
tsan dig similar cellars, 54 ft» long, in the same time 7 

Here length will require more men. By Simple Proportion 

d4l<Mt:54feet : : 64 men : ••* men. 
Nexif we will find how man/, ifnotking but the width leers eon- 
eemed. . The question, then is, if 64 men dig oellars 18 ft. wide, 
how many men will dig similar oellars 30 ft. wide 7 
llere width will reqaire more men. By Simple Froportion 

18 ieet : 30 ftet : : 64 men : *** men. 
Next^ we wiD find how niany, ifnotking but depth were eoneem- 
ed. The qaestion, then is, if A men die oellan 16 ftet deep, how 
many men wiU digsmtiUr cellars 13 ft. aeep 7 
Leoo depth will reqaire leeo men. By Simple Proportion 

16 feet : 13 feet : : 64 men : *•* men. 
Next^ we will find how mony, if notking btU the mniBim op days 
toere eoiieenied. The question, then is, if 64 men dig cellars in 36 
days, how manj men wiU dig shnila* eellaf* in 10 dajs 7 
Xest dftys will require more men. By Simple noportion 

10 days : 36 days : : 64 men : *** men. 
Nestf we will find how many, ifoothinf htU the nouas m ▲ dat 
iMre eoneeroed. The question, then is,u if 64 men dig cellars by 
working 6 hours a dav, how many men will dig similar cellars, work- 
ing 6 hours a day. Leoe hours will reqaire more men. 
By Simple Froportion 6 hours : 8 hours : : 64 men t *** men. 
Ail which may be collected, as in the last example, into <me 
statonent, thus : 

S7 ceUars : 48 oellars 

94 ft. length : 54 ft. length 

18 ft. width : 30 ft. width* 

1& ft. depth : 13 ft. depth 

10 days : 36 days 

6 hours : 8 hours 

lAuHiply together all the consequents, in the complete ratiosr ts 

before, sjid 64 by the product. 48x54x30x13X36x8x64=18, 

632,540,160. This must be divided by the product of the antece. 

dents. 27X24X 18x16X10x6=11,197,440. Then » WftWrV * 

=:1,664 iillt. 

■niia ie the method by proportion. Its principal disadvantage 
consists in the ^olizitv of the operation, when there are many ra^ 
ties to be compounded. The process becomes shorter if we express 
'eaeh>atio fractionally, reduce it to its lowest terms, and finally mul- 
tiply thev all together with the third term 64. 



^ : : 64 men : *** mm. 






16: I3«ff 
10 : a6»f t>± 

6 : 8=1=1 



18 : 30=««f 

' MttUiptying au these we hare 

16X9X5Xl3xftx4 ^ ^ ^ ^. 
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This 18 sometimes called the method by Ratios. It is recommended for prac- 
tice, in preference to any other, particularly with the following modifications. 

. Let the third term, (or antecedent of the incomplete ratio^) be 
written down, with all the second terms, (or consequents of tho com- 
plete ratios,) as factors in the numerator of a Fraction, connected 
by the si^ of Multiplication ;. and all the first terms, (orantece- 
dents of the complete ratios,) in the same manner, for a denomina* 
tor, thus, 

11 

64X48X54X30X13X36X8 

37X24X18X16X10X6 
I I 1 1 1 a 

Now obflorve whether anj term in the Ndmerator has a common 
factor with one in the denominator, and, if so, divide both by that 
factor, and place the quotients directly under or om the terms divid- 
edt Thus, 97 and 54 may each be divided by 27. I accordingly 
divide and place the quotient, 1, under 27, and 2, over ^4: In the 
same manner, I proceed with 24 and 48; 18 and 36; 16 and 64; 
and 10 and 90. I then see that the factor 6, in the denominator, 
and the quotient 3 over 30, may be divided by 3. I, therefore, di. 
'vide and place the quotient 1, a step higher stiU, and the quotient 2, 
under 6, like the others. I then see a 2 over 54, and also_a 2 under 
6. I divide these, aiid put down the quotients, (1, in each case,) like 
the 1 over 30. 

The whole Denominator is now exhausted. Each of its factors 
has become 1 by division, and consequently will not affect the Quo- 
tient, or v^ue of the Fraction. Taking, therefore, the last obtain- 
ed factors in the Numerator, (which are of course, those which 
stand highest,) and multiplying them' (rejecting Is) with the terms 
unaltered by the process, (viz. in tkis case, the 13 and 6) we shall 
ob^liin the answer. Thus, 

4X:2X13X2X8=1,664. iln*. as before. 

We have been particular in explaining this mode, because it is 
usually nrneh the »kofie»ty and w never longer than any- other.' It 
also saves the trouble of a regular statement, for each ratio may 
be taken, (after the tbi^d term is written in the Numerator,) and 
written by itself, one term in the Numerator- and the other in. the 
Denominator, according to the direction given in Simple Propor- . 
ti®n» 

Analytic Solution. If it take 64 men to dig 27 
cellars, it will take j\ as many to dig 1 cellar ; that is, 
it will take fl men. If it take |f to dig one 24 ft long, 
it will take -fx as many to dig one 1 ft. long; that is, it 
will take tVV=jV *»«*» K it take^V ^ *g one 18 ft. 
wide it will take ^ as many to dig one 1 ft. wide } that 
is, it will take r4VTr=TiT men. If it tak« ^^ men to dig 
one 16 ft. deep, it will take ^ as many to dig one i ft. 
deep ; that is, it will take tt%^t'=*^^'t« «i«n- I^ jtV? 
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will do it in 36 days, it will take 36 times as many to do 
it in one day ; that is, it will take, ^Hi^^i't "^®°' ^*' 
Ji-f will do it in a day of 8 hours long, it will take 8 times 
as many to do it in a day of 1 hour long ; that is, it will 
take ^ men. 

Now if -g\ dig 1 cellar, it will take 48 times as many to 




If it take 256 men, when the width is 1 ft. it will take 30 
times as many," when the width is 30 ft ; that is, it will 
tak6 7,680 men. If it take 7,680, when the depth is 1 
ft., it will take 13 times as many, when the depth is 13 
ft. ; that is, it will take 99,840 men. But if 99,840 do it 
in 1 day, it will require only -the tenth as many for 10 
days ; that is, it will require 9,984 men. If it require 
9,984 men, when ihe days are 1 hour long, it will re- 
quire but the } part as many, when the days are 6 hours 
long ; that is it will require 1,664 men. Ans, as before. 

By the analytic method, the pupil will perceive that we take each 
term in the given or supposisd case', and find what the answer would 
be, if -that term were made 1. We then, consider what the answer 
would be, if we increase each term separately, from 1 to the num. 
her in the case required to be solved. The teacher should make 
this clear by illustration and he should require his pupil to find many 
answers by analysis, for the purpose of mental discipline. For com- 
mon practice the mode recommended before is best. The pupil will 
observe, that, by the analytic method we sometimes obtain, in tho 
course of the proeess, expressions for things whichrcah, actually, have 

no existence ; as, for instance, -5^ of a man, in the last example. But, 
he should recollect that by this expression is only meant jj of the 
labour of a man, and not of a man*s person. Similar explanations 
may be given in all oaMs, where these quantities occur. . 

As we were speaking hist now, ef supposed and required cases, .contained in 
a question, 4t ^^J be well to notice the distinction. It will be observed, that, in 
the-last example, is contained a case complete in every term ; viz. that " 64 men 
can dig 27 cellars, 24 ft long, 18 ft wide and 1$ ft. deep in 36 days, working 6 
h«ur8 a day." This is Complete in every term^ because every number concern- 
ed is given. This is the supposed ease^ or supposition, of the question. In the 
same question is contained anoffter case, incomplete in one term, which term is 
required to be supplied ; and hence, the case is called the required case, or the re- 
qui9ttion,' or the demand of tlie question. In the last example, the requisition 
or dcman4.is, "how many men can dig 48 osllaiv, that ^re 64 feet long, and 30 
feet wide, and 13 feet deep, in lb days, working 6 hours a day 1" Every term 
in this case is' complete except the nuirU>er of men, which is required, or de- 
onanded. - 

The terms of the supposed case are called TEans Of ^'C'so^vtv^^. 

The terms of the reqidrcd case are called T^aitis qy ii¥imKsi>» 

23 
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NoTX. The expression " reqmred case," is not strictly proper, since but one 
term h required. Its conciseness, however, recommends it to use, and if it is un- 
derstood, nothing more is necessary. 

Prom tfic preceding we derive the (bllowiag rules : 

I. BT PROPORTION. Arrange each couplete ratjo, by the 

BIRBCnONS IN simple PROPORTION. COMPOUND THESE RATIOS, BT MUL- 
TXTLTINO ANTECEDENTS TO<»eTHER, AND CONSEQtJBBTS TOGETHER. ThB 
RESULT WIU. BE THE RATIO QF THE- REMAINING TE&H TO THE ANSWER ; 
WHICH OBTAIN AS IN SIMPLE PltoPORTION. 

Of this rule we have the following Rbbreviations. 

I. Express each complete ratio fractionally, AUtA reduce it 

TO ITS lowest terms. FtND THE CONTINUED PRODUCT OF ALL THE RE- 
DUCED RATIOS AND THB REMAINING TERM. Or, 

II. Write the third term, and all the coNSEauENTS ot the com- 
plete RATIOS AS FACTORS IN THE NUMERATOR OF A FRACTION ; AND 

hnoer tukh all the antscedentb, as factors in the dbnohmator» 
Reject common factors from the numerator and denominator 

UNTIL no more can BE FOUND^ WRITING THB QUOTIENTS, INSTEAD OF 

them. Reduce the fraction thus obtained, if possible, to a 
WHOLE OR MIXED NUMBER. This Hiethod is best. ^ 

II. BY ANALYSIS. Consider what the answni would be, 

SUPPOSING each term OF BUPPOBITION, BEPARATELT, CHANGED TO A UNIT. 

Then suppose each term separately changed again, from a unit 

TO THE corresponding TERM OF DEMAND, AND CONSIDER WHAT THE 
ANSWER WOULD BE. ThIS LAST ANSWER IS THE TERM REQUIRED. 

The above rule by proportion is sometimes called tht Double Rule 
•F Three, , / 

EXAMPLES FOR PRACTICE. 

112. If 20 bushels of wheat are sufficient for 8 persons, 5 months, 
how many will be sufficient for 4 persons, 12 months ? A. 24^ 

Rule -I. Proportion, 8 persons : 4 persons \ oai» ««* Vn 

5 months: 12 months r"*~-* , 

Compound ralid 40 . :48 ::20 : ?2^:=,24 

Or, .. 40 

L Ratio of persons i== J Ratio of mo. V • Then 20X '/ Ji=24 
Or, 

II. Fraction ^><^=V -24 
8X5 - • -'^* 

a 1 
I - 

Rule II. Analytic Solution. If 20 bushels are 
enough for S pereonst, \ of 20 will answer for 1 person, that 
is, V=f bushels* Iff answer for 5 months, \ as much 
will answer for 1 month, .that is ^ bushel. If J answer 1 
person, 4 persons will need 4 times as much, that is f =2 
bushels. If they need ^ V>m. m \ moivth, they will need 
24 bn. in 12 mo. Ans. 
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13. If 7 men build 36 rods of wall in 3 days, how many rods ean 
20 men build in 14 days. A. 480 rods. 

1*4. If 9100 will gam $6 interest in 1 year, what will 8400 gain 
in 7 montiis ? Anjf» tfli* 

1 5. If 20 men perform apieco of work in 30 days, how many men 
wiU it take to accomplish a piece 4 times as largo in 4 dt^a 7 

Ans, dOO men. 

16. If 56 lb. of bread will last 7 men, 14 days, how much will 
last 3 men, 21 days ? Ana. 36. 

17. If 7 men can reap 84 acres of wheat in 12 days, how many 
vaen can reap 100 acres in 5 days ? An9. 20 men. 

18. if a family of 9 persons spend $305 in 4 months, how much 
would they spend in 8 months if 5 persons were added ? . 

iln9.9948.88f. 

19. A hare is 50 leaps before a grcy.hound, and takes 4 leaps, 
while the grey hound takes 3. But 2 of the grey.hound's leaps are 
equal 3. of the hare's. How many leaps must the grey-hound make 
to overtake'the hare 7 Ant. 300. 

20. If 93>000 will support a garrison of 150 men, 3 months, how 
long will $6,000 support 600 men ? Ana: 2^ mo. 

21. If the transportation of 1-2 cwt. 3 qrs. 400 mis. cost $57.12, 
what will the transportation of 10 T. 75 mis. cost ? Ana. $168. 

22. If 8 men can build a waU 20 ft. long, 6 a. high, and 4 (t. thick 
in 12 days ; how long will it take 24 men to build one 200 ft. long, 8 
£t. high and 6 ft. thick ? Ana. 80 days. 

23. If 18 men cui buUd a wall 40 rdd. long, 5 ft. high and 4 ft. 
thick in 15 days ; in what time will 20 men build one 87 rds. long, . 
8 ft. high, and 5 ft. thick? Ana. 58|| days. 

S4. If 1^0 men, working 6 days, each day 10 hours, can dig a 
trench 200 yards long, 3 yds. wide, and 2 yds. deep ; how many days 
will 100 men.be oceiupied in digging a trench 360 yds. long, 4 wide, 
and 3 deep, working o hoars a day T iln^. 48| days. 

25. If 100 lb. weight BngUsh make ^5 lb. Flemish, and 19 lb. 
Ftemish, make 35 lb. at Bmogna; how many lbs. English are 
equal to 50 lb. ai Bologna ? Ana. 40 lb. English. 

26. If 24 lb. at Hew York iaakm 20 lb. at Amsterdam, and 50 lb. 
at Amsteidam^ an eqpal to 60 lb. at Pkris ; how many Ibs^ at Paris, 
aree^JualtolOOib. atNewYork? Aiitf. 1001b. 

This compariaon of Uio weights, meaaures and coin of two coun- 
tries, through the medium of theae of other countries, is -sometimes 
called CoNjoiiuw PaoroaTioic. Merchants are accustomed to call it 
the Chain Rule. The'proeess'belongs t» Compound Proportion. 

27. If 70 braces alVmiice are equal to 75 braces at Leghorn^ and 
7 braces at Leghorn be equal to 4 yarda in Hartford ^ how many 
braces at Venice afe eqnal to 64 yarvi in Hartford 7 Ana. 104 JL, 

28. If 40 lbs. at Boston make 48 lb. at Antwerp, and 30 lb. at 
Antwerp make 36 lb. at Leghorn ; how many lbs. at Lsgbom ate 
equal to 100 lb. at Boston. Ana. 114 lb. 

29. A merchant in Fatersbtttgh haa to ^pvf l^^^M^ ^aoA^Sua Vbl "^r^- 
I'iji, which he wiahw to pay in rabies Iky tin "Wiiij ct^ I^^cSCaslV^ «d.^ 
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1m k aoqauntod with the fbllowiof proportional Talues of moneirs, 
Tiz. 3 rabies equal 95 stiverB ; 40 fltiTera make 2 flor un ; 5 florins 
make 9 riz-dollars, HoUandUh ; 100 rix^ollara Hollandish make 
142 riz-dollani Frusaian ; and finally 3 ducats in Berlin equal 9 rtit- 
dollam Pniasian. How many rubles must he pay ? 

Aruf. 2»223.87-^rubles. 



§ XCIV. Compound FellowshiPi by Analysis,, has already been 
explained. (^ xliz.) Questions in Compound Fellowship may be 
solved also, by Compound Proportion. 

1. A and B traded, A furnishing; $215 for 6 months^ and B $390 
for 9 months. A*s share of gain was then $53.75. What was B's, 
and what the whole gain ? Ans. B*8 $146.25. Whole $200. 

Pbofortion. $215 : $390 / . . ^3 75 . ^»*, 
6 mo, : 9 mo. ^ '"^ ^ 

2. A and B traded, A funisiiing $1,000 for 12 mo. His gain was 

then $200, while B, whose capital was in traide only 8 mo. gained 

$300. What was B's capital? Ans. $2,250. 

Peoportion, $200 ; $300 ^ . . -. , qqq . -n»#;^ 
8 mo. : 12 mo. ^••V^t^V.?* 

3. A furnished a common stock with'$4,000 for 12 mo. ; B, with 
jS3,000for 15 mo.; C, with $5,000 for 8 mo. C*8 gain is $200. 
What is the whole gain and what the gain of the other partners ? 

^ns. Whole $665. A*6 $240. B*s $225. 

4. A has $500 capital for 12 mo. B $6Q0 for 10 mo, and C 
•800 for rmo. B's gain is $250, What is the whole gain, and 
what the gain of the other partners ? 

Ana. Whole gain $700. A's 250. B^ 200. 

5. A has $200 capital fdr 2 mo. ; and 3 has $100 for 7 mo. 
Their joint gain is $55. What is that for each ? - 

Ana, A $20. B $35. 

6. A, B and C trade in company, and gain $480. A's capital is 
$800 for 4 mo. ; B*s $600 for 2 mo. ; and C*0 $720 for 5 mo.— 
What is each man's share of the gain ? 

47i«. A> $192, B'8 $72. and C's $216. 



AliLIGATIOJST. 

MENTAL EXERCISES. 

§ XC V. 1 . A grocer mised 8 gals, of water with 8 gals, of br«ndy 
worth $1 pr. gal. What was the mixture worth pr. gal. ? 

-Note. The 8 ffals. of brandy were worth 68 ; but, after th& mixture, there 
A^ere 16 gals. wor(h no more than before ; that is, .worth only 98. 

2. A merchanrmixed 6 lb. of tea at $1 pr. lb* with 4 lb. ^wortli 
$3^ pr. lb. What Was the mixture worth pr. Jhi.i , 
IfoTJB. There were 6+4=10 lb., «ad iha whole price was 6X1 =t6-f 4X 
Bis=$14, ampimting to $29, The pxvj^ ol \ Vo, *>», V\i«^ftfoce,>-^'=.\^. Ait«. 



Sec. 96. ALLIGATION. 257 

3. If 4 ba. of wheat, worth $lh bo mtzed with 5 bu. worth f3} ; 
what ii the miztnre worth pr. ba. T 

4. If 6 boxee of raisins, worth 94 pr. box. he mixed with 4 boxes, 
worth 91t a box ; what wfll the mixture be worth pr. box. 7 

Iiet the following be written. 

5. A grocer mixed 81 lbs. of sagar at 19 cts. pr. lb. with 54 lbs. 
at 14 cts. What pr. lb. was the mixture worth ? 

81 lbs. at 19 cts., are worth $15.39 

S4 lbs. at 14 cts., are worth 7.66 

The whole 136 lbs. are worth •22.96 

It ne^ds no reasoniiiglo show thaiif I divide •22.1»6, the worth of 133 lbs. b\' 

135, 1 dhall obtain the price of 1 lb. Hence, V// = 17 eta. Ane. 

This process is called Alligation Medial. 

Alligation is a general name givea to the mijuag of. simple tilings of 
ctifTerent qoalities, so as to form a compound of a medium, or mean quality. 

It will be observed th^ Alligation Medial embraces those instances in 
iehieh the quantities and prices of the simples are given, and tfie price of the 
compound required. Hence, its rule is, 

DiVIDX THS whole COST OF THE SIMPLES, SY THE WHOLE dVANTITY. 

€. If §20 bu. of whealt worth f^lJ$S pr. bu., be mixed with 10 bu. 
of wheat worth 90 cts. pr. bu., what will the mixtore be worth pr. 
bu.? A. 81.20. 

7. A frooer mixed eqaal quantities of sugar at 8 cts. pr. lb. ; aft 
9. cts.4ir. lb ; at 10 cts*. pr. lb. ; and at 12 ots. pr. lb. What was 5^ 
cwt worth? A. $55,965. 

8. If 4 lbs. .of gold, 23 carats fine, be mingled with 2 lbs. 1 7 oarats 
^e, what will be the fineness of the mixture ? A. 21 carats. 

.9. If I nungle 3 kegs of raisins worth 11 cts. pr. lb., and each con- 
taining 230 lbs., with 5 kess worth 13 cts. pr. lb., and each contain- 
ing 175 lbs., what is the vcuoe pr. lb. of the mixture 7 

10. If 3 barrels of brandy, containing each 29 gals, be mixed, what 
will be the price pit, gal.- of the mixture, supposing the first worth 
i)5 cts. pr. gal., the second $1.10, and the third $1.25 ? 



^ XCVI. 1. A merchant has teas at $1 pr. lb., and at $3 pr. lb. 
He wishes to make such a mixture of them, that the price may be 
$2 pr. lb. What quantity most he take of each ? 

Since t3 exceeds i$2 just as nuich as tl falls short of 92, the following will be 
evident 

A pound of the first simple is worth il, which is a dollar too small for the 
man's purpose ; and a ponnd of the second is worth §3, which is- a dollar too 
great for his purpoee. But if he puts these two together, it is plain that the il 
deficiency of the one, will be balanced by the il excess of the other, so that the 
price will be exactly what he wants, that is, j{|2. The answer, then, is 1 lb. of 
each, or, generally, any equal quantities of each. 

2. A merchant has sugar at 8 cts. and at 11 cts. a pound. He 
wishes to make a mixture, wortli 10 cts. a pound. Ae<^u£<4^3^ 
necessary proportional quantity of eaclv \u};v<^. 

23* 
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BareScentf &Us8boitof lOetirJQtttwieeMmachas 11 cts. exoeed* lOcte. 
Hfoeei it will take two Ibe. at 11 cts. to exceed the same numbcMr of Ibs^at 10 eta. 
aa mvch m one lb. aft 8 eta. &Ua short of ooe at 10 cts. Hence, if 2 lbs. at 11 
cti. be mixed with 1 lb. at 8 cts. the excess of the one will be exactly balanced 
by the de^ietency of the other, and the price will foe 10 cts. as reqairea. 

Ans. 2 lb. at 1 1 cts. and 1 lb. at 8 cCs., w, anjfi. taker quantities having the same 
ratio. 

3. A man has cider at |^d and at fp a banrel. He mixes in such 
a manner that the mixture is worth 95 a barrel. What quantities 
does he take ef each ? 

Here $7 exceeds $6 by t2, and §2 fells short of $5 by $3. If he were to take 
three bsrrela, then, at the greater price, (viz. %T> he would have 3X#2=i6 too 
much. Bui if he were to take (teobarrds, at the leas price, (vis. |i2) he would 
have 2Xt3=96 too tittle. 1^ then, be were to put these togetber, the 96 excess 
would be exactly balanced by the i6 d^iency, and the medium price would be 
•5, as required. 

Ans. 2 bis. at 92, and 3 bis. at 17, or any other quantities havings the same ratio. 

The correctness of all these conclusions may be verijied, or proved, by revers- 
ing the question, and proceeding as in the last §. Thus, in the last InstEuoce, the 
inquiry reversed would be, if 2 bis. ati2 be mixed with 3 bis. at $7, what will, 
be the price of tfae mixture pr. bl. 1 

By last I ' — ^3 — =V =*^ thegiven price above. 

From the preceding examples, we see^ that 

The QCAKTrrv or a sihpub, to an taken, vaxies wrra trb diffe. 

EBNCB BETWEEN ITS FBICB AND THB MIXTURE ntlCE ; INCEEASINO AS THIS 
IlIFFBaENOE DIMINUniES, AND DDflMISHINO AS IT JNCBEASES. It 18 there. 

fore inveraely as this difierence. 

It will be observed of all the question^ in this section, that they require the 
proportional ouanft7te«, which are to tefn«i:ed when Uie prices of the different 
simples, (md the mixture jnrice'are given. This is called ALLiGATidN Alter- 
HATB. When but two Sunples are given^ the process is easy, as shown above. 
When there are more than two, the case requires further illustration. 

4. A merchant mixed grain at the following prices, viz. 70 cts, 
95 cts. and 9^-00 pr. bu. He made the mixture worth 85 cts. 
What quantities of each did he take ? 

First, suppose he had but two kinds to be mixed, at the prices 70 cts. add 95 
cts. The differences between these prices and and 85 cts., the mixture price, are 
15 and 10. And, as the quantities required are inversely as these differenceSi 
we have 10 bu. at 70 cts., and 16 bu. at 96 cts. ; or any other quantities, having 
the san^e ratio. 

Next, suppose he had only tlie kinds at 70 cts., and $1. The difierences are 
15 and 15 ; and, of course, tne quantities required are 15 bu. at 70, and 15 bu. at 
1 1.00, or any other quantities having the same ratiq. 

In both of the cases above, tbo compound is worth 85-<cts. pr> ha. If then tbe 
two compounds be themselves mixed, the price will not be altered, since the 
quantities mixed, are of the same value per bu. 

Hence, he might have mixed 10-|-15=25fou. at 70 cts., 15 bu. at 95 cts., and 15 
bu. at tl,00, or any other quantities, having the same ratio, and still had his 
mixture price 86 cts. 

The common mode of perfbrming examples of this' kind is as follows, 



WarrE the peices of the simflbs, c 70- 



ONE below another, pbocbeoinq from 85 ^ 95 — ' 

TBB SMALLEST TO THB QREATEBT, AMD f 100 



U0+15i 

15 > Am. 
15 S 

WRJTIXG TBm MISTURS mUCfe ON 0»S BIDE. 'XniLlit QQIlS^i:^:^ TKt k UNE 
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B&CR ntlCE «0]iBATS» THAIT TBS MDmniB PBICB WITfl AT LBATT ONI 
WHICH IS LBSS; AMD, ON THB OTHBB HAND, BACH ONB THAT It LBM 

than thb ifuturb pbicb, with onb, at least, that ib gbbatbb* 
Take thb diffBbencbbbtwbbn bach •imflb pbicb and thi motubb 

PBICB, and PLAOB it 0PP08ITB BYBBT NUMBBH, WITH WHICH THAT SIM* 
PLS PRIC8 IS LINKED. ThB NCMBBR, OB SUV OF THB NUMIBBB BTAJfD- 
INO 0PP04ITB EACH SIMPLB PBICB, WILL BB-TBB BBLATITB aUAIITITr AT 
THAT PRICE. 

Tlins, in the aboye example, 70 being less than 86 ; tad 96 and 100 being boCli 
greater, 70 is linked with both the others. Then 16 —86-— 70 is placad opposite 
both 95 and 100, and 95 — 86— 10, and 100^-86 — 16 are both placed opposita 70. 
Then 104-16 ^^26 is the quantity at 70, 16 is the quantity at. 76, and 16 the quan- 
tity at 100. ' 

It will be perceived thai we may hare, in many eases, a variety of answers all 
corresponding with the requisition of the qaestbn. This results from the vari* 
oos modes in which we may link the simples. Where the aimples are numer- 
ous, and about as many above the mixture price, as below it, the variety is very 
great. Thus, 

5. A grocer wished to mix four qualities of sugar, worth 12 cts., 
11 cts., 9 cts. and and 8 cts pr. lb., respectively; so that the mixture 
should be worth 10 cts. pr. lb. What quantities could be have taken 
of each? 

2d. An8. 3d. Anb. 




8 ,1^-2=3 

9 11+2=3 

n 2+1=3 

19-^—! 1 ,1 12 2+1=3 




10 



Here we have three answers ; and as the pair of a uantitiee resulting from each 
simple linking consists cf relative numbers, ibr which any others bearing the 
same ratio to each other may be substituted, it follows that the variety of answers 
is indefinite. Several other answers might be found in this example, directly, 
by linking. 

6. A merchant would mix gold of 17 carats fine, with some of 19, 
21, and 24 carats fine, so that the compound may ho 22. carats fine« 
What quantity of each n^ust he take ? Ana, 2 parts oreach of the 
first three kinds, and 9 of the last. 

7. It is required to mix liquors at 75, 88 and 90 cts. pr. qt. with 
water, so that the mixture shall be worth 60 cts. pr. qt. What quan. 
titles must be taken ? Ans, 73 qts of water, and 60 of each other 
liquor. • 

8. I wish to mix wheat at (2.25 per bu., with some that ig |(3.00 
pr.hu. and some that is 9^*75 per bu., so that the compound shall 
be worth $2.50 per bu. Required the quantities of each* 

9. A grocer wishes to mix raisins at 25 cts. pr. lb., with others at 
IB, 23, 27, 30, and 40 cts. respectively, so tliJt the compound may 
bo worth 29 cts. Required the quantities of each. 

We have seen that the nuantities obtained b^ this process are merely rekUiv9, 
and that any others might oe substituted in their places, which have to each oth- 
er the same ratio. Henpe, if it is desired that a particular quantity of one of the 
ingredients, ehher greater or less than that found by linking, should be employed, 
it IS only necessary (o vary the othBrMt so that th^ may still bear to it the eamt 
ratio. This is done by Shnple ProporUeo. The teacher v&a.^ ^^ ^i^^m^ 
\he method by analysis. 



/ 
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^ XCVII. 1. I wiah to^mix 9 ^oiit of brandy, at 9\J50 pt. ga^, 
with ram at 80 eta. pr.^^ ao that the mixture may be worth 91*00 
pr. g^. What quantity of ram must I take ? 

£ 80 50 I Here I obtain 20 gala, of brandy by link. 

100 < I I ing. This, by the terma of the question, 

(1.50 — do I most be dimmished down to 2, and there. 
fore, it is neoessaiy uiai the 50 gals, of rum ahould be diminished 
IN ike Mm^ ratio, - 
(^ xpi.) 20 : 2 : : 50 : 50x9-^20=5 gals, rum An$. 

The proportion then seems to be, 

As THE RKIATIVB Q.VA»Tm OF THE LXMITED INGRSniBNT, IS TO 
THE OITEN dUANTrrr ; so IS THE RELATIVE aUANTITY OF EACH OTHER 
mORRDIBMT TO THE A180U7TE QUANTITT OF THAT INORXOIENT REdUtR- 

MD, And, hence, the rbloi 

MULTIFLT BACH RXLATITS QUANTrfT BY THE GIVEN CHrANTITF OF THE 

UMrrBO uroREDixifT; and oiyidb the froouct by the rblative 

aVANTITY OF THB SAME INOREDIENT. ThS SBYBRAL aUOTIENTB WILL 

MxrBKaa the ai^ANTrriES rbquired. 

2. A merchant has .spices at 32 cts. 40 cts. and 64 cts. pr. lb. 
He wishes to mix 5 lbs. of the first with the others, so that the com. 
pound may be worth 48 cts. How much of each must he use ? 

Ans. 5 lb. of the 2d, and 7 lb. 6 oz. of the third. 

3. A fkrmer wishes to mix 16 bu. of rye worth 50 cts. pr. bu. 
with corn at 40 cts. and oats at 30 cts. pr. bu. so that the mixture 
may be worth 37 cts. pr.. bu. What quantities must he take of each ? 

When the whole compound is limited ; that is, when it is desired thst the 
whole mixture should amount to a certain quantity, the process is somewhat simi- 
lar. FoTf mace each individual qtiantity found by linking, is a relative Quantity, 
it is evident, that the sum of the whole can only be a relative sum. Hence, if 
this sum be increased or diminUhedy the quantity of each ingredient must be in- 
creased or diminished in the same ratio. This is done by Simple Proportion, or 
by analysis. 

4. A floor merchant, having flour at 8^ 9^* &ncl 98» pr. bar. 
sold 120 bar. at the average price of $6.50 pr. bar. How many 
barrels of each kind must he have sold, in order not to have gained 
nor lost 7 

MoTB. This case is evidently the same as if the flour had been mixed, as far 
as calculation Is concsmed. 

050 VeSSHT"! Jm 16<H-1604-300=600 simi. 

( 800 LI 260+50=7300 

Here, by linking, I obtain 150 A 150 & 300, the several quantities of the 
Simples. The sum is 000. Now, by the terms of the question, this most be di- 
minished down to 120, aad of eoorse^ the quantity of each Simple, mustte di. 
adnitikedin the same ratio. 

a xci.) 600 : 1^0; : 160 : 120X160-4-600=30 at |4» and also at 16, since 
its relative quantity is likewise 160. Also ' 

600 : 120 : : 300: 120X300-h600=:60 at 98. 

The proportion, then, is, ^,> 

As TRB St7M OF THB BBLATITB aiTAKTITIBS, 18 TO THB GIVBJ^ QUANTI- 
'*'F / 80 18 SACK MELATVrm CIVAVTTTT, TO THE ABSOLVTX <^iiNTITT OF 

fA T nroRSDiXNT BB^viBBD. And tile niifi, P 
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Multiply each bblatitb avAirrmr bv thb oivsn quaktity, and 

DIVIDE THB PRODUCT BTT(IE SUM OP THE RELATIVE QUAMTITIR*. ThS 
SEVERAL FBODUOTa WILL EXPRESS THB QUANTITIES REQUIRED. 

It may be mentioned, though perhaps the pupil has alurays made the diseorerv 
himself that this process is precisely the same with that cmfrfoyed ia SimpU 
Fellowship. 

5. How much gold, that is 15, 17, 18, and 33 carmtB fine, miut 
he mixed together to form a compound of 40 lb. 90 earate fine 7 

Ans. 5 lb. of 15, 17, and 18, and 35 lb. of S3. 

6. A man wonld mix 100 lbs. of sugar, at 8 cts. 10 eta. and at 
14 cts. pr. lb. so that the compound may be worth 13 cts. pr. lb. 
What quantity of each must he use ? 

Ans. 30 lb. at 8, and at 10 cts., and 60 lb. at 14 cU. 

7. A grocer has currants at 5 cts. 7 cts. 10 cts. and 13 cts., and 
he wishes tp mix them so as to sell them at 8 cts. pr. lb. How 
many lb. of each sort most' he take 7 

This and some of the following sdniit of a great variety of answers. 

8. A farmer mixed meal of the value of 35 cts. pr. ba. with 
other kinds of the values of 30 cts., 35 cts. and 18 cts. The com. 
pound .contained 4 bu. and was worth 38 cts. pr. bu. What quantity 
did he take of each 7 

9. If a grocer make a mixture of teas of the following prices, 
pr. lb, viz. $1.35, $1.40, $1.63, and $1.75, so that the mixture may 
be sold at $1.50 ; how much does he take of each kindt suppoaing 
the whole mixture to contain 130 ib. ? 

10. If a grocor fill 3 wine hogsheads with water and liquors at 
$1.30, $1.30, and $1.40 a gallon ; how much does he take of each, 
supposing the compound worth $1.35 pr. gal. 7 

11. In a brewery there are in an upper room 3 vats, each capable 
of containing 130 gals., and in a lower room 1 vat capable of hold- 
ing 193 gals. The lower vat is empty and the three upper ones are 
filled wi§i beer, worth respectively 13 cts. 30 cts. and 30 ct8.pr. gal. 
Pipes are set running at the same moment, from each upper vat to 
the lower, and in 1 hour, exactly, it is filled. The owner then finds, 
on mixing what remains in the upper vats, that the compound is 
worth 35 cts. pr. gallon. What is the value of the mixture in the 
lower vat, and in what time. would each pipe separately have filled 
it 7 

A. Price, $0.168f.— Times, for first two, 1 h. 8 m.— fbr last, 16 h. 

12. Suppose there are vats situated as the above, the upper ones 
being of the same dimensions, and containing beer of the values 14 
cts. 18 cts. and 33 qts. pr.gal. Suppose the lower one filled as be- 
fore, in an hour, and that there remains of the first kind of beer, 40 
gals., the price of the mixture in the room above, being 35 cts., as 
before. Required the dimensions of the lower vat, the value pr. gal. 
of the mixture contained in it. and the time in which each pipe will 

mi it, 
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iirvoi-UTioBr. 

MENTAL EXEGRISES. 

XC VIII. 1. How mach ia 3 times 3 ? 2 tiines 2 ? 4 tirne^ 4 2 
3. How mach isS timM 5 7 6 tii^es 6 ? 7 times 7 ? 8 times 8 ? 9 
limes 9 ? 10 times 10 ? 11 Umes 11 ? 12 times 12 7 

3. Ifyoa multiply 2 into 2, and that product, again by 2, what re- 
sult do yoo obtain 7 

4. How much is 3 multiplied by 3, and the product again by 3 ? 

5. How much is 4x4x4 T - 

6. How much is 2x2X2X0 ? 

7. How much is 3X3X3X3 7 

8. Howmoch is 2X2X2X2X27 

9. Howmach is 2X2X2X2X8X2 7 , 

Here yoa perceive tfaat you have been making cqotinned multiplications of 
oumbera intotbaiiflelves, or, into the same numbers. 

ThB PBOPUCT, which AaiSEa rROM MULTIPI/TING ▲ NUMBER, 
ONE OR MORE TIMES BY ITSELF, IS CALLED A. POWER. 

ThB PROCESS Of VIlfDIIfa POWERS IS CALLED INVOLU- 
TION. 

Involution, of course, consists in the continued multiplication of a number by 
itself. This number, and in fact, any number is called the fisst powea, of 
itself. It is likewise cailed the Root o/* the other powers ; since they seem to 
^roto «p oiU of ^ 

Different po^ra have different 'names; Thus we have the eecond, thirds 
fourtht/i/thy &c. powen. 2X2=;:4 ie the second power of 2, because 2 1« used 
as a/actor, twice, in finding it. 3X3X^=^7' is the third power of 3, because 
3 is used as a factor three times in finding it. 3X3X3X3=81 is the fourth 
power of three, because 3 is used as a factor, four times, in finding it Hence, 

A power TAKES ITS NAME, OB NUHBBB, FBOM THE NUMBSB OF TIMES 
THE BOOT IS CONTAUTED IS IT AS A TACTOB. 

The pupil must carefully distin^ish between.this number, and the number of 
mnUipUcctUons, necessary in finding a power. For in finding the second power 
of 2, for instance, we multiply 2 into 2 and call the product the second power, 
because 2 is used twice as a f tutor in obtaining it. But it will be seen that hut 
one multiplication takes place. So tUso the expressions 3X3, SX^X&t 
7'X 7X^X7 denote, respectively the second power of 3, the third power of 5, 
and the fourth power of 7. The numbers, themselves, of course, are the factors, 
and the crosses represent the number of multiplications. In every instance the 
latter number is a unit less than the former. Hencei 

The number of a powbb is alwajts a unit qreateb than the 
number of multiplications neces8aby to produce it. 

A short mode of expressing powers is often employed for the sake of conven- 
ience. For instance, instead of writin|f out the words, fourth power of 7, in 
full, we write the root, 7, Bimplyi and the number of. the power, at the right of it 
a little elevated, thus, 74 

So, the third power of 8 is written) .gs 

The eighth.power of 8, 5* Ac 

This mode at writing iv^called indicating the poker. 

thm small figure at uie right is called the indsx^ or exponent, of the pow* 
«r. Thus > is the index of the eighth power of 6, in the last example; and 
^^B, that, Jn order to obtain the power, 5 must be employed 8 times a« a factor. 
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ThS INDSXi Olt ESVOMBNT OF A POWU IS TBS NVVBBB, PBOM WRtCIT 
THB POWSB DBBITB8 ITBHAMB, AKD BBOWSHOW MART TtMBS THS BOOT 
MVflT BB U8BD AB A r ACTOB TO VBODVCB THAT POWBB. 

The Mcond power it HImriM called the squabb ; beeanee, A — j ' B 
if the rootbe OM lide of m figure of thai Ibna, the power will 
be the sorface contaiBed witiun it Thna the fiffiire A B C O 
represents a square, whose side is 8. Thesurfacei it will be 
seen, is 9, which ip SX8 or 3t . 

D — ' — ' — O 

The third power, Is, abo^ eaOed the cvbb ; beeauM, if the rpot 
be one side of asolid of that description, thepower will express 
the solid contents. Thus, in the figure we haTe a cube, whose 
side is 2. It wiH be readily seen, that the sotiditjr k 8=2X3X''i 

The fourth power is likewise caUed the biquaob atb ; which 
means tvriet-^quartd, and is lulled to this.jibwer, beoraae it is 
the same as the square of the square ; the onglnal root being a factor 4 times in 
each ease. 

The fifth power is called the svbiolid ; which means beyond a solid^ and in 
perhaps applied in distinction fircm the cube, which, has a solid'to represent iL 

The. sixth power is called tlie b^uauk-cueed ; which term explains itself! 

All these powers are likewise called by their numbers ; and except tlic square 
and cube, the above names are little used. 

We have seen that powers may be indicated hy exponenta. When a power 
. is found by aetual inultiplieationf involution is said to be performed, and the 
number is said tabe involved. 
' flence, to involve a number, ' * 

Multiplt it bt rrsBLP until it is employed as a factob, as oftek 

AS THBBB AKE UNITS IN THB INDEX OP THE POWEB, TO WHICH IT IS TO 
BE B AISBO. 

Involution may be abbreviated, bynmltipiyinff together any two or more pote- 
ere ^ the aame rooi, already foundy whose indices, together, make up the reqvi- 
red index. For the sum of the indices, shows how often the root is contained uu 
a factor in the product 

EXAllfPI.ES FOR PRACTIGE. 

10. What is the square of 13 ? Ans. 13X13=169. 

11. What is the cube of 5 ? Ans. 5X5X5=125. 

12. What is the 4th power of 4 1 Ans. 256. 

13. What is the square of 14 ? A. 196. 

14. What is the cube of 6. A. 216. 

15. What is the fifth power of 2 ? A. 32. 

. Z6. What is the seventh power of 2 7 A. 128. 

17. What is the square of i? A. i. 

18. Whai is the cube of I? A. ^. 

Qence, a Fraction is involve^ ^ involving both numerator and denominator. 

19. What is the fourth power of i 7 A. uVj. 

20. What is the square of 5i? A. 30^ 

21. What is the square of 30| 7 A. 915iV* 

22. Perform the invohition of 85. A. 32,768. 

23. Involve jV» li ^^^ f to the third power each. 

24. Involve 2113 A. 9,393,931. 

25. Raise 25 to the fourth power. A. 39Q^6lil^. 
SB. Find the sixth power of 1.2. A. ^.^^^^^4, 
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97. Find the 11th power of 67. The 6th power of 41. 
28. Find the 4th power of 691. The 7th power of 13. 
99. Involve 35*. Involve 72s. Involve 91*. 
30. Involve 76* . Involve 85». Involve 311 »' . 



EVOLUTIOK. 

MENTAL EXERCISES. 

^ XCIX. I. 4 IB a squifire or 9d power ; whet id its root ? that is, 
what number, multiplied by itself, will produce 4 ? 

2. 9 is a square ; what is its root 7 that is, what number, multi- 
plied bj itself, will produce 9 7 

3. 16 is a square ; what is its root ? 36 is a square ; what is its 

root? 

4. Sis a cube, or 3d power; what is its root? that is, what num- 
ber, taken 3 times as a fkctor, will produce 8 ? 

5. 97 is a cube ; what is its root ? 81 is a square ; what is its root ? 

6. i is asquaxe ; what is its root? if^is a 4th power ; what is 

its root 7 ' " ■ ■ , 

Hence, the root of a Fraction is found by taking the rooj£ both of the numera- 
Unt and deoomiaater. 

7. iV >■ a iqaare ; what is its root 7 64 is a cube ; what is its 
root 7 

8. iV >• ft cube ; what is its root 7 95 is a square ;ywhat is. its 
root 7 

9. Find the square root of ^4. The square root of 49. 

10. Fmd the square root of j}. Of |f . Of ||. 

11. Find the 4th root of 16. Of 81. OfrsV^s- 

19. Find the eftuare wot of A- Of iVtf- Of |||. Of rf y 
The requisition, in the above examples, will be s^en to be' exactly 
the reverse of that, contained in the questions in the last §. There, 
a root was given to find a power. Here, a power is given to find a 
root' It may be well to i^ive a more particulpuf definition of a root, 
than we haye yet done. 

A ROOT OF AVY NUMBER 18 A FACTOR, WHICH, lilJLTIPLIED 
ONB OR MORE TIMES INTO ITSRLF, WILL PRODUCE TJIAT NUM- 



. The PBOCaSS OP FINDING BOOTS 18 CALLED EVOLUTION. * 

It consists of course is ascertaining the fiictor, which multiplied ioto itself one 
or more times, will produce the given number. Of course it is the opposite of 
Involution. It may briefly be defined, the rtaoMng of a nwmbet into two or 
more kqval pactobs. ' ' , 

Different roots have different names, eorf esponding to those of the different 

powers. 2 is the second or square root of 4, because 2 must be taken twice as a 

factor to produce 4. Thus 2X2^=4. 3 is the third or cube root of 27 because 

it must be used as a factor three times to produce 27. Thus, 3X3X3=27. 3 

la also the fourth or biquqAraXe root of 81 because it must be used four tiibes as 

a factor to produce 81. Thusj 3X3XSX^=^^- ^e^ce, 
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A ROOT TAKK8 ITS NAJIK OK NVMBEB, AOM TBB NVmsm OF TIMEB 
IT 18 CONTAINED ''AB A rACTOB,..XN TBB COAREBFONDINO POWER. 

Hence also, 

The words Power and Root ave eorrelatite terms. That ia, if one nomber 
be a colain poteer of apother ; the latter is the same nxtt of the former. Thas, IC 
is the firarth power of 2, and 2 is the fourth root of 16. 

We have seen that when a root is given, there is no diffleulty in involving it 
to any power. For Involution is performed by multiplication : and any two or 
more numbers. Whatever, may be multiplied together, an4 thie exact product ob- 
tained. But there are' many numbers, whose rootB cannot be ejactly ascer- 
tained. Thna, the square root of 2 cannot be exactly expressed. It is nearly 
1.41421366237-+- 

A Root, which cannot be exactly eipressed, is called a subd or irrational 
number. On the other hand, 

A Root which can be exactly ascertained, is called a rational number. 
A power of a rational number, is called a perfect power. Thus 9 is a perfect 
SMiuare, its root being 3 ; but it is an imperfect cube, its -root being 2.0600865-4- 
Also, the square root of 9 is a rational number, and its cube root a surd. Surds 
may be expressed in decimals, with a de^ee of accuracy, sufficient for all prac* 
ticu purposes. 

' As there is a mode of indicating powers ; so likewise there is an appropriate 
correspMiding method of indicating roots. As. in powers, a whole number^ 
equal to the number of the power, is placed at ^e right ; so in rooti^ a Fraction 
whose detfominator is the' number of the root, is employed in a similar mannar. 
Thus j^ is the index of the 2d. root, i, of the 3d., and so on. The square root of 4 

is then expressed 4^ ; thd 8th. root of 7, 7^, Ac. The numerator of the Fraction, 
in such cases, is always 1. 

Thtre is, likewise, another mode of indicating roots. The character, V» pre- 
fixed to a number denotes the square root, and may be employed, instead of the 
index ^. The same character is used to denote other roots, the number of the 

root being written over it Thus, v^y !^j y/% denote the third, fourth and 

£fth roots, respectively, and are used, instead of the indices \j \t andj^* 

The process of findmg roots, is commonly called the bxtr action of roots; 
and, when a rdpt is ascertained by an, arithmetical operation, it is said to bo 
extracted. 



BXTRACTION OF THE SQUARE ROOT. 

S C. When two numbers are multiplied t<^ether, the product never contains 
more fiffures than both fictors together, nor fewer than tne same number, lesa 
one. For if 99, for example, (the greatest number, consisting of two figures,) be 
multiplied by 100, the product is 9,909. I^ instead of 100, the multiplier had 
been 99 also, or J98, or any less number, the product would of course heen less 
than 9,900. But 9,900 contaius only four places. Hence^ it is evident, that no 
two &ct(»iB, consisting of two figures each, can produce a product, contaix}< 
ing more than foi^r figures ; that u?, more than there are in both footors. - The 
same mode of proof will apply to any other cose. 

On the other hand, 10 and 10 are the smallest numbers, consisting each of 
two figures. But 10X10^100, which contains three figures, or one less than 
both mctors. The same mode of proof will apply to other cases. Hence," no 
square can contain more figures than twice as many as its root contains, nor few< 
erthan &e same number, less one. Hence, when a square root is required, we 
xan always determine how many JSgures^it will contain. The most convenient 
mode of doing this, is to beg^n at the right of the given square, and point offthft 
number into periods of two figures each. Thus^ hovi Tonaxf ii^n^9& vcv ^^ 
square toot of 36372961 ? Put a poinlover \xmia, wi^ ttJ&»r««t^ ^^« «b.^^^' 

34 
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(Aid figure, thus, 36372961. There are four points : therefote the root contains 
four figures. In extracting the aqdare root; the firet thing to be done is to point 
off the given number in this manner. 

1. In a square court, are contained 576 square rods. How majty rods in length 
is one side of the conrll 

^We will teU vou in this instance, at 
Isrsti that Uie side of the square is 24. 
Now involve 24, atid set down the pro- 
duct of every two figures separately, 
thus. 4 times 4 units are 16 units i 4 
times 2 tens are ^ tens, or 80-; 2 ten» 
into 4 units are 8 tens, or 80, and '2 tens 
into 2 tens m« 4 hundredsss400. The 
little square A represents the .first pro- 
duct, the long figure B, the second, the 
long figure O, ^e third, and the large 
souarei), the fourth. Let them all he 
aaded, and the square A B C D below, ^ 
will represent, the total product, 576. Now'S. 
suppose we did not know the root^ On < 
pomting off as above directed we should 
know tnat it consisted of two figures, tens 
tmd units, because there are two points. 
Process, i ^ 
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20 rods. 
20 rods. 



The involution above shows the 676 
(o consist of the square of the units' fig- 
ure (A); the square of the tens' figure 
(D) ; ^e product of the xmits' into the ,a 
the tens' figure (B> ; and the product of ^ 
the tens' into the units' figure (C). 



D 




20 rods. 4 rods. 

' Now the square of the tens' figure is hiindreds, and will of course be, the great 
eat square to.be found in tjie left hand period. TliisisAOO, and its root 20. 
This square (*=^the figure D.) being taken away, 176 remain (=the figures A, 
B, and Q.) B and G ve each 20 rods long, (being equal m length to ,D,) and 
are just as. wide as A. AH three may, therefore, be placed in a row, thus, 
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If this figure, dbe d^were dmde^\)y \.Yiel«tigthof the side a 6, the quotient 
trouW be a c (the side ot A,^ t\iti \8> \b^ \BKAB?ti^\sx^.ol ^^xonS.. Now we do no* 
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know the length of A, bat we know thttt B andC are each 20 rods long, and, of 
course, both together are 2X20—40 roda long. 40, then, wiU be auflkiently 
near to divide by. l76-»-40 —4 (neglecting remainder.) .We auppoM 4, then, to 
be the units' figure, or tlie side of A. TIus 4 we add to 40, to get the length of 
abed, which is 44. Then, the length, 44X4 tho width, - 176, the viae of the 
figure abed. This agrees with its actuaisize, and hence we knwoA to be the 
units' figure of the root Therefore 24 rods is the length of one side of a court 
containing 576 square rods. 

The above operations show the process here illtistrated. The large square, 
400, is first subtracted ; then the reoudnder is divided by 40, whiah^ is twice 20, 
the root already found. The quotiont foimd is 4« This is added to 40 making 44, 
and the sum multiplied by 4 produces 176, which, being.subtraeted, leaves no 
remainder. 

Inone of the operations the cyphers, are retained atthie right of the square 
numbor 400, and of its root 20.* . In the other, these cyphers are dropped, as in 
common division. When tlicy are dropped; however, a cypher must emently be 
understood at the riglit of the divisbt. 

■ The. intelligent pupil will easily see that when the root has more fiffares, the 
process is similar. Vor the fijrst two periods, it is exactly the same. T%a third 
period must then be brought dawn, the tohole reU already found doubled for a 
divisor, Cunderstanding a cypher at the right, as above,) and so on as before. All 
tliat is to be observed in tins case is/ thai each divisor most be obtained bjf 
doubling, the whole root atrtady found. 'This-may be proved by a diagram, as 
above. Another set of figures like A, B and C must be constructed outside of 
those. If the pupil does not succeed in the demonstraUoo, it is recommendad to 
th(9 tbacher to exhibit it. . ^ - " . 

H is almost needless to remark that we may sometimes have a remainder 
after the last period is brought down. Thus, in the example above, if the num« 
i>er were 680, instead of 576, 24 would sti\^ be the nearest whole number root, 
and a rQmajnder or4 would be left. To soch a remainder, we nav aimex peri* 
ods of cfphers, and continue the root to decimals. Each peri<M( wo annexed, 
must of course contain two cyphers. Likewise, if any dividend is too small to 
contain the divisor, we must put a cypher in the root, and bring down another 
period. 
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Extract the square root of 6,49d,- 

5499035(2345 root. 
4 
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Find the aquaire root of 2* 

2(1.4142+ EOQT. 



24 
4 



100 
96 



400 
281 



2824111900 
4;1129 6 

2^82160400 
156564 

'3636 



In extracting the root of 2, wc arc obliged to annex periuds of cyphers, after 
obtaining one figure in the root Such a root as this, must, of course, be surd ; 
for every dividend ends with a cypher,, and the first figuYe of each subtrahimd is 
the product of some figure by itself, since tlie last ligurn of every divisor is the 
same as the quotient figure by which it is mult^lied. But no significant figure, 
multiplied by itself, produces a product ending with a cypher. Hence, there 
will always oe a remainder, and the root will be, of course, infinite. Ifj dien, 
there .is a remainder, when all the significant figures of any number bava bft^o. 
employed in Bvolutkm, the root of tluA number ^a ^ bko^. *^^ «isBS&N&>aev^ Ssv 
case of other rooiBj aa well as of the b()U9it«. 
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It will be seen, tliat, as we carry a root to decimals, by annexing t)eriod8 of 
cypten below Uie units' place, so we should annex periods of significant deci- 
mals, if they were in the iriven nuinber. Hence, decimals are to be pointed off 
by (ieat| frmn the units' place. 

4. A farmer wished to lay out a field, iti the form of a square, to 
contain 529 square rods ; how- longmust he have made one side ? 

A. 33 rods. 

5. A square floor contcuns>961 sq. fl. What is the length of one 
side? A. 31 -ft. 

6. Find t)ie sq. root of 784. A. 28 Of «76u A. 26. Of 625. 
A. 25. Of 487,204. A. €98. Of 638,401. A. 779. Of 556,516. 
A. 746. Of 441. A. 21. Of 1,024. A. 32. Of 1,444. A. 38. Of 
2.916. A. 54. Of 6,241. A. 79. Of 9,801. A. 99. Of 17,956. A. 
134. Of 32,761. A. 181. Of 39,601. A. 199. Of 488^601. A. 
699. 

7. Find the sq. root of 69. A. 6.3066239. Of 83. A. 9.1104336. 
Of 97. A. 9.8488578. Of 299. A. 17.2916165. ' Of 222. A. 14.- 
8996644. Of 282. A. 16.79i28556. Of 394. A. 19.8494332. Of 
351. A. 18.7349940. Of 699. A. 26.4386081* Of 979. A. 31.. 
2889757. Of 989. A. 31.4483704. Of 999. A. 31.6069613. Of 
397. A. 19.92485884 Of 687. A. 26.2106848. Of 892. A. 29.. 
8663690. 

To find the root of a flraction, take the root'both of numerator and denominator, 
or, if this cannot be done^ reduce the fraction to a decimal, and extract its root. 
The same may be done with mixed numbers. 

8. What is the sq. root of f f ? A. f . Of iUHr ? A. 

Hi' Of mm ? A. uh Of mm ? a. m. of 
mm ? A. m. of mm ? a. m. ^ 

9. Find the sq. root of f, A. .8660254. Of yV- A. 
.646497. Of Ui. A. 4.168333. Of ^\ A. .193649167. 
Of ^^. A. .83205: Of /y. A. .288617394+ 

Fr<Hn the above illustrations and examples, we have the rule^ 

I. Having poiistxp off, subtract from the highest pe- 
riod THE GREATEST BQtTARE CONTAINED IN IT, PLACE. THE 

BOOT IN THE <lU0TIfiNT, AND TO THE. REMAINDER BRING DOWN 
THE NEXT PERIOD FOR A DIVIDEND. 

II. Double THE ROOT ALREADY FOUND, (understanding a 

CYPHER AT THE RIOHT,) FOR A DIVISOR, AND DIVIDE THE DIVI- 
DEND BY IT, FOR THE NEXT FIGURE OF THfc ROOT. ' 

III. Annex. THIS figure to the divisor, which, so in- 
creased, multiply by THE SAME figure FOR A StJBTRAHEND. 

IV. Subtract the subtrahend from the dividend, to 

THE REMAINDER BRING DOWN THE NEXT PERIOD FOR A NEW 
IMVIDEND, AND SO PROCEED. 

The proof is by' Involution. 

Note. The roots of many powers may be found by repeated extractions of 
ibeaqvare root Thus, the square root or the square root is the 4th root; the 
eqaare root of the 4th root the 8ih root, and ao oti. 1W Qaxci^ mvf be done by 
/276(uz« oTiJ^e cube root, and by ihe squaxe widcio&te toQ^ CA»E^^ 
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EXTRACTION OF THE CUBE BOOT. 

§. CI. By similar reasoning to that in ^ C. it may be ahown, that, 
Xvhen three numbers are multiplied together, the product can never 
consist of more fig^nres thap all the ractors together, nor of fewer 
than the same number less two. Hence, we infer, in like manner, 
that if any number is pointed off into periods of thtee figures each, 
from the units* place, the number of periods will be equal to the 
number of figures in its cube root. Thus, how many figures in the 

cube root of 27054036006 ? Point, thus, 27054ib3^8' There arc 
four periods, and, of course, the root consists of four figures. 

1. A cubiiB solid contains 13,824 cubic feet. How many feet in 
leDjurth is one edge of the solid 7 

13,824 is the cube of 24. One side of the solid, then, is 24 feet 
long. This number, 24, is the same as that used in ex. 1, of the 
last $. Let it be involved to the cube, the products of the digits 
composing it, being preserved distinct, [n ^ C. we have already 
performed the first multiplication, and the several products were 
4OO4-8O-I-8O-HI6, represented by distinct diagrams. Multiply by 24 
again, and each product may be represented by a solid. ^ 

400-l-80-t-80-l-16=576 
' , _ 204-4= 24_ 

16()0+320+320-HB4=2304 
8OOO+I6OO4-WOO-I-32O , =1152 

13824 

B A > — =r 





^ Thu8,(taking 4, the units? figure,) 16, (s=the square, A, § C.)X4-^ 
64=the cube A. 80 (^long figure B, § C,) X4=320=the solid B. 
80 (=figure C, § C,) X4=320=the solid C. 400 (=square D.) X4 
t:l,600=the solid D. Then; (taking the 2 tens,=20) 16x20= 
320=the «olid E. 80x20 a,600^the solid F. 80x20=1,600= 
the solid G. 80 X 400= 8,000 =the cube H.' 

.0 Now, if the solids A, B, C, and D, should 

be placed immedtately in front of £, F, G, and 

H, respectively, and the whole brought close 

together, a cube, I, K, L, M, N, O, would be 

formed =24 3 =13,824. In this cube, the solid 

H, =8,000, is tiie cube of tbe tens in the root ; 

the solids, B, C, E,=320 each, are products 

of the tens into the square of the units ; the 

solids, D, F, G,= If 600 each, are prodacts of 

iT. the units into the square of the tens ; and the 

solid A, =64, is the cube of the units. Let the given number now 

bo pointed ofi*, tlius^ 

34* 
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OnRATioN 1. 13834(26 Operation IL 13824(24 

dOOO 4 8 



90* X8= 1300)5824 24 2ax3= 12)5824 

20a X4X3=4800 5824 12x4=48 S824 

. 4aX20x3=^ 360 -— 4«XSX3= 96 

43= 64 0000 43= €4 ^00 

SabtralMiid, 5824 SuMralieiMi 58S4 

The cube of the tmis* figure, is thoQsaaids, and will, o^ course, be 
the palest cube to be found in the left hand period. This is 8,000, 
and its root, 20. This cabe (=:the fignre H) beiag. taken away, 
5,824 remans, (=the figures, A, 6, C, D, £, Fand 6.) As B, C, D, 
E, F and 6, are each, on one side, as long as H,(that is, 20 feet,) they 
may all be placed side by side, in one solid, thus. 




The little solid. A, must, for the present, stand by itself. If this 
solid, abedef^ were cdvided by its whole upper surface, we should 
obtain its thickness, a h, which is the units* figure of the root. The 
upper surfiices of G, F and D, we know , because each surface is 
equal to 20X20, or the square of the root already found.' Neglect- 
ing £, C, B, and also the litUe cube A, then, 20x20x3=1,200, 
wUl be sufficiently near for a^divisor.^ 5,824-1-1,200=4, (neglecting 
remainder.) We supposij then, that 4 is the unite* figure, or the 
thickness, a &, which is equal to the side of A. This 4, we multiply 
by 20 3 for each of the solids G, F, D ; we then square 4, and mul- 
tiply it by 20, for each of the solids, E, C, B ; and finally cube it, 
for the solid, A. Then 202X4x3-t-43X20x34-43^5,824. This 
agrees with what we know to be the solidity of A, B, C, D, E, F 
and G ; and hence, we know 4 to be the units*.figure :of the root. 
Therefore, 24 is the side of a ciibe, containing 13,824 solid feet. 

The above operations show the process here illustrated. The 
large cube, 8,000, is first subtracted^ and the remainder, 5,824, is 
then divided by 1,200, which is 3 times the square of 20, (the root 
already found.) We then multiply ^3 times 203, or 1,200, by the 
quotient 4, 3 times 4s by 20, and,, finally, cube 4. These three 

. results, added, form the subtrahend. 

^In the seconil operation Above, the cyphers are omitted. It is 
evi4ent, however, that when a divisor is obtained from the root 
already found, a cypher muist be understood after that root. This, 
by squaring, will bring two cyphers at the right of the divisor. For 
the jsame reason, when a ^u&^ra^end is obtained as above directed, 
the Bret of the products which compose it, will have two cyphers, 

the second, one, and the third, non© at the right. All these cyphers 
may be omitted, if they are understood, aa\u o^w^Waxv^^^ ^wd the 
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nttmben arranged for addition, axaot]/ as thoagh tha eyphen wera 
exprened, Perhapi it will ba better for papilii, at fini to write 
them out in full, as in operation lat. , Whien there are mare than 
two periodf , the operation is tiroiUr.' A sinffle period ie all that 
need be brought down at once. Periodi of cyi»ieri, (of three plaoea 
each,) ihay be annexed at the right, if neceMary, and the root car- 
ried to decimalB. In like manner, significant decimals may be poin. 
ted off towards the right, from the aeparatriz. 

It may sometimes happen that the subtrahend found as aboire, 
will be larger than the. dividend. This occurs, because the divieor 
is smaller than the whole tfurface of the solid, «i eif s/. When 
this is the case, the quotient, or figure of the root last found, most 
be diminished, and a new subtrahend found. ' When no subtrahend 
can be obtained, smaller than the dividend, a cypher must be placed 
in the root, -and another^ period brought down. 

2. Extract the cube root of 48,2^,544. 

4^21^^4(364 ftooT. 
•27 . 

I 309X3=2700)212^8 Dividend. 

Cyphers) 30s X 6X3=16200 i 
retained. S -h30X6?X3= 3^^ ^= 19656 Subtrahend. 

( +6s= 216 > 

( . 362 X3r^3888)1572544 Dividend. 

Cyphers) 362X4X3=15552 ) 
omitted, i 4-36x42 X3^ 1728 > =1572544 Subtrahend. 

( +43= 64 V . 

00 

3. In making an excavation, there were thrown out 
616,295,051 solid feet of earth. If it were all formed 
into a cubic mass, what would be the length of one side ? 

A. 851 ft. 

4. A box in the form of a cube, contains 9,261 cubic 
inches. What is the length of one side ? A. 1 ft. 9 in. 

5. From a cubical cellar were thrown out 510,082,399 
ft. of earth. What was one side of the cellar ? A. 799. 

6. What is the side of a cubical solid, containing 
988,047,936 cubic feet ? A. 996 ft. 

7. Find the cube root of 941,192,000. A. 980. Of 
958,585,256. A. 986. Of 478,211,768. A. 782. Of 
494,^913,671. A. 791. Of 445,943,744. A. 764. Of 
196,122,941. A, 581. Of 204,336,469. A. 589. Of 
57,512,456. A- 386. Of 6,751,269. A. 189. Of 39,651,- 
821. A. 341. Of 42,508,549. A. 349. Of 510,082,399. 
A. 799. Of 469,097,433. A. 777. 

8. Find the cube root of 7. A. 1.912933. Of 41. il. 
3.448217. Of 49. A. 3.659300. Oi^\, k-\.^V^%'^^ 
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Of 97. A. 4.610436. Of 199. A. 5.838272. Of 179. A. 
5.635741. Of 389. A. 7.299893. Of 364. A. 7.140037. 
Of499. A. 7.931710. Of 699. A. 8.874809. Of 686. A. 
8.819447. Of 886. A. 9.604569. Of 981. A. 9.936261. 

Proceed with fractions as in extracting the square root. ^ 

0. Find the cube root of y||y. A. fV- Of A|4|f. A. |f . 

Of HHH- A.H. Of^vVWAV- A.if|. oLumm 

10. Find the cube root off. A. .8549879. Of yV- A. 
.5593445. Of/jV- A. .4578857. O^ift* A. .4562903. 
Of|H- A- .9973262. 

From these illavtrationB and examples, we derive the rule, 

1. Hayimo pointed off, soBTRAcr from th£ hiohe&t period, the 

GREATEST CDBE CONTAINED IN IT, PLACE TBE ROOT IN THE QUOTIENT, 
AND, TO THE REMAINDER, BRINQ DOWN THE NEXT PERIOD FOR A DIVI- 
DEND. 

II. S4VARK THE ROOT ALREADY FOWVD, (UNDERSTANDING A CYPHER 
AT |tHR right,) and MULTIPLY IT BY 3 FOR A DIVISOR. DiVIDE THE 
DIVIDEND BY THE DIVISOR FOR THE NEXT FIGURE OF THE ROOT. 

HI. Multiply the divisor by the quotient, multiply 3 times 

THE SQUARE OF THE. QUOTIENT BY THE PART OF THE ROOT PREVIOU^Y 
FOUND, FINALLY, CUBE THE QUOTIENT, AND ADD TfiESE THREE RESULTS 
TOGETHER FOR A SUBTRAHEND. 

IV. Subtract THE SUBTRAHEND FROM THE DIVIDEND, TO THE RE- 
MAINDER, BRING DOWN THE NEXT PERIOD FOR A NEW DIVIDEI^D, AND SO 
PROCEED. 

Note. The pupiPs attention should be particul^ly called to the effect of 
'understanding a cypher m il and iii. If he does ntA fuUy uaderstand this, he 
will be liable to fall into error. We have preferred the above rule, to the one 
usaally |pven, because it keejpe the principles of the operation before the mind, 
and, indeed, obliges the pupil to actupon them at almost every step. Perhaps it 
is not as easy as the other, in the beginning, bat it will be found far more uscfuj^ 
and in fact, e<tsier in the end. 

The proof is by Involution. 



ARITHMETICAL PROGRESSION. 

§ CII. The natuiral series of numbers, 1, 2, 3, 4, 5, &c., consists 
of numbers increasing by a continual addition of 1 to the number „ 
preceding. The series, 1, 3, 5, 7, 9, &c., increases by a continual 
addition of 9. The series, 15, 12, 9, 6, &c., decreases by a continu. 
al subtraction of 3. .Any rank, or series of numbers, consisting of 
more than two terms, increasing or decreasing, like the above, by a 
common difierence, is called an AjeIithhrtical Series or Progres- 
sion. The numbers forming the series, are called' terms. The^rs^ 
and last terms, are called tlxe £xtriii&&b, \.W Q\b.cre« the means. 
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« 

When the series increoieSf or is formed by a continaal addition of 
the common idiflS^rence, it is called ah ascbnoino sbxibs. When it 
decrcoM, or is formed by a continnal subtraction, of the common 
difl^rence, it is called a dbsobnoinq asRiBs. 

1. How many strokes' do the clocks in Venice, . which go firom ~ 
1 to 24 o'clock, strike. in the course of a day ? 

The answer might be foand by addition. But by attending to 
the following, an easier mode may be discovered. Suppose another 
clock made to strike downward from 24 to 1. The two clocks would 
strike equal / numbers of blows in a day. The order of their strik- 
ing would be as follows : 

1, 2, 3, 4, 5, 6, 7, 8, 9,10,11,12,l3,14,16»16,l7,ie,19.20,21,22,23,24 
24,23,28,21,20,19,18,17,16,15,14,13,12,11,10, 9, 8, 7, 6, 6, 4, 3, 2, 1 

'26,25»26,25,26,26,25,26,26,26,26,25,26,25,25,26,25,25,25,26,25,26,25,26 

Thus, at every hour, the two clocks together would strike the same 
number of blows, Tiz. 25, and, in the course of the day, both would 
strike 24x25r=600 blows. One would strike half this number^: 
SOOiiiM. It will be seen that 25=24-f-l3^the sum of the extremes. 
Hence, the extremes and number of terms being given, to find the 
sum of all the termor, •> 

Multiply th£ sum of the xxtbembs by the number of 
terms, and-half the product will be the an8w£i|. 

2. The first term 6f a series is 1, the last term 29, and thenum- 
ber of terms 14. What is the sum of the series 7 A. 210. 

9. 1st. term, 2, last term, 51, number of terms, 18. Required the 
sum of the series, A. 477. 

4. Find the sum of the natural terms 1, 2, 3, &.c. to 10»000. 

Arts, 50,005,000. 

5. A msn travelled from Hartford, going 3 miles the first day, and 
increasing each day by an equal excess. His 12th day *s journey was 
58 miles. What was the daily increase, and the distance he travel- 
led from Hartford ? 

Ashe travelled 12 days, he increased his journey 11 tmies, by an 
equal addition. 58, then, is 11 times the daily increase, more than 3. 
Therefore 58 — 3=:55-:-ll:=5 daily increase. By last rule, 366 mis. 
distance from H, 

Hence, the extremes and number of terms being given* to find the 
common difierence, 

Divide the differbiicb of the extremes by the kiirber of terms 

LESS 1. 

6. Extremes 3 and 19 ; number of terms 9. Required the com. 
dif. . > A, 2. 

7. Extremes 4 and 56; number orterms 14. Required the com. 
dif. A. 4. 

. 8. A roan had 15 houses, increasing equally in value, from the 
first, worth $700, to the 15th worth 93,500. What was the difie. 
rence in value between the first and second ? ^ Ana. 200. 

9: The ages of 5 persons were in arithmetical ^TQ^gn«aSn<&^ ^^ 
/oun^eet heinglSyra. old, and the com, dii. ^. ^N'^X^^VJioR^^^Sk^ 
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one's age ? It was eyidently .4 limes the com. dif. more than that of 
the youngest. Hence, 154-4x2=23 Aw, 

Hence, the least term, the number of teritis, and the common 
difierenoe being given, to find the greatest term, 

To TRJB LEAST TEKM, ADO THE COMMON DIFFS&ENCJBb MULTIPUSD BY 
THE NUMBXa OF TERMS LBgS 1. * 

4. 100 stones axe a ynrd apart in a straight line, and the first one 
a yard from a basket. How far must a man go, to gather them, one 
by one, and return with- them singly to the.basket ? 

Ans, 5 mis. 5 for. 36 rds. 3 yds. 

Note. The caseeof Aritlimetical Progreasion are frumeroua^ tfad of tob little 
practical atility to warrant us in devotiag to themtnuch apace. Any three of the 
following terms beinegiven, the other two may be^f&und. 1, The first term. 
2. The last term. 3. %6 number ofterms. 4. The common difiereiice. 6. The 
uumof alltbeternia. - . 



PROGRfiSSIOHr. 

4 GUI. The series 1, 3, 9, 27, 81, &ci, consists of numbers, each 
*of which is 3 times the preceding. The series 64, 32, 16, 8, 4, &c., 
consists of numbers, each of which is half the preceding. Any rank 
or s^fies of numbers, of more than two terms, increasing, like the 
above, by a common multiplier, or decreasing by a common- dhrisor, 
is called a Oeometeicai. Series, or Prookbssion. 

The conimon multiplier or divisor is called the ratio. The 
numbers which form the series are called terms. 

The distinction between increasing or ascending, and decreasing 
or descending series, is made as in Arithmetical Progression. 

Any three of the J|Ev« fi)Ilowing terms being given, the other ttto 
mtiiy be found. 1. The first term. 2. The last term. 3. The num- 
ber of terms. 4.~ The ratio. 5. The Sum of all the terms. 

1. A man bought 5 sheep, givinjr fl for the first ; $3 for the sec. 
ond ; 99 for the third, and so on, in geometrical progression. What 
did he give for the whole ? 

Write the whole series, thus, 1, 3, 9, 27, 81 ' 

Multiply by the ratio, 3, thus, 3, 9, 27, 81, 243 

—1 ^43 

We here obtain a new series, having 4 terms like the last. Let 
the first series be- subtracted from the eeeond, and all the similar 
terms vanish, leaving 1, ^e 1st. term of the 1st. series, to be sub- 
tracted from 243, the. last term of the last. 243— 1==242. Now as 
the last series was 3 times the first, and we have subtracted once the 
fij-st, the remainder,. 242, must he twice the fir^t series. Hence, 
242-4-2 =x 121 ~8um of 1st. series, Ans. 

The same result would have been obtaine^d, if we had multiplied 

only the last term, and taken the first from the product', since the 

jatermediaie terms yanisb, in the . subtraction. Hence, the rale, 

the extnmea «nd ntio \i&SL\^ |.tv«n, 1<» ^<1 ^Ja^ watEt of all the 

teime. 
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MuLTtPLT TBS OBSATE8T TERBf BT THE RATIO, rROV THE 
IPRODUCT SUBTRACT THE LEAST TERM, AND DIVIDE THE RC- 
MAIKDER Br THE RATIO, LESS 1. 

3. Given the first term, 1 ; the lost term, 9,187 ; mad the ntiOf 
3 : required the sam of the series. A. 3,S60 

3. Extremes, 1 and 65,536 ; ratio 4 : required the sam of the 
series. A. 87»381 

4. Extremes 1,024 and 59,049 : required as above. A. 175,099. 

5. What is the snm of the series 16, 4, 1, ^, iV, ^V, 
and so on, to an infinite extent ? A. 21^. 

Note. The last term is evidently 6. 

6. A man Yaai. a debt to pay a» follows : the first month 1^ ; the 
second, ^6; the third, |^12, and so on, in a twofold ratio. In 12 
monUis the debt was paid. What was the last payment 7 

The second payipent is found by multiplying the first by tlye ratio, 
3, once \ the third, by multiplyinf by 2, twice : and So on, where it 
will be seen that tile ratio is always used as a multiplier, a singjit 
time les$ than the number of temu. Hence, the ISth. term=the first 
term X the ratio eleven times successively, or, in other words, the 
eleventh power of the ratio, thus, 
• 3x2X2x2x2X3x2X2xax2><3x9:=^X3i i =6,144 Aw. 

Hence, the first term, ratio, and number of terms being given, to 
find the last term, 

Multiply ths virst terv bt that powsr or the ratio^ 

WHOSE INDEX IS 1 LESS TBAN THE NtTStfBEA OF TERMS. 

Note. In involving the ratio, it will he seen that the proeesa may > 
often he ahridged by fnidtiplying together ttto powers already obtairt" 
ed. Thus, the 3d powerX the 24 power = the Sth power, ^c. 

7. If the first term is 2, the ratio, 2, and the number of terms, 13, 
what is the last term ? A. 8,192. 

8. Find the 12th. term of a series, whose 1st. term is 3, and ratio, 
3. A. 631,441. 

9. First term, 1, ratio 2; required the 93d. term. A. 4,194,304. 

10. A man bought a horse, giving 1 ct. for the first nail in his 
shoes, three for the second, and so on ; there were 32 nails ; what 
cost the horse ? A. 9,265,100,944,259.20. 

11. A man works for a fiurmer 40 years, receiving 1 kernel of 
corn fi>r the first year, 10 for the second, and so on ; what do his 
wag^es amoi^nt to, allowing 1,006 kernels to a pt., and supposing 
corn worth 50 cts. pet bu. ? 

A. 98,680,555,355,555,555,555,555,555,555,555.555355555 

12. A young man agreed to work eleven years with a farmer, on 
condition of receiving the produce of one wheal com, the first 
year ; the produce of Siat^quantity, sowed the second year ; and so 
on, to the end of the time. How much wheat was there due for 
hlsservicOjand what would it come to at $1 per bu^ allowing the 
yearly increase to have been tenibld, and 7,680 corns to make a pt. ? 

Ar 226,056j bu. at f 226^Q5Q>\St5. 
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Note. The cases of Geometrical Precession, are niimerous. Ten different 
ones may be stated, with tipo requisitioius m each case, making, in fact, 20 differ- 
ent cases. The same is trae in Arithmetical Progreesion. It would reouire 
much space to give a clear understandingof all these cases, and as they are of little 
practical importance, we pass them by. The terms ArithmetieeUwiid Geometricai, 
are used without regard to their proper signification, (viz. belonging to Arithme- 
tic and to Greometry,) but only to distinguish these different kinds of Progression. 



ANNUITIES. 

$ CIV. 1. A pension is allowed a mikn and his heirs, forever, of 
^600. He is willing to dispose of this pension at a fair price. What 
onght he to receive for it, allowing money to draw 6 per ct. in. 
terest ? . - 

It is evident he ought to receive a sum which #ouid prodnce an 
annual interest, equal to the pension. $600 then is the interest, and 
the principal is acquired at 6pr. ct. Hence, (§ lzxxi.) $600-!- .06== 
910,000.1^. 

A sum of jnoney, payable periodically, for a certain length of 
time, or forever, is called an Annuitt. - - 

An annuity, in the proper sense of the word is a sum, payable 
ammdUy. raj^ents, made at greater or less periods, are, howev- 
er callea annuities. To annuities belong pensions, saliaries, rents, 
&c. 

When an annuity remains nnpaid after it is due, it is said to be 
in arrears. The sum of the annuities in arrears, with the interest on 
each, is called the amount. 

The sum, which ought to be paid for an annuity yet to come, is 
called the present woatA. . 

, From the above example, it is evident that, to find the present 
loorth of an annuity to continue forever, we must 

DivinE the annuity bT the bate per cent. 

2. What should be paid for a perpetual annuity of (40, discount, 
ing at 5 pr. ct. ? Ans, 800. 

3. What is an estate worth, which brings in 97,500 a year allow, 
ing 6 pr. et. ? Ans. $1^5,000. 

ANNUITIES AT SIMPIiE INTEREST. ' 

1. If a rent of $600 be in arrears 5 years, what will be due at 4 
percent.? 

On the rent of every year but the 5th., mterest is due ; for the 4th. 
year, one year's interest, for the 3d, tWo jrears* interest, and so on. 
In Arithmetical Progression. The question falls, therefore, under 
§ en. J24=the com. dif. 600+24X4=696 largest term. 696-4-600 
X5-^2=$3,240 Ans, b r 

Hen6e, to find the amount of an annuity in arrearSt 
Find thb sum op an ARrrHHETiCAL progkession, of which the an- 
nuity IS the FlIlST TEBJI, THE ISJUMBEk OF ' TEARS, THE NUMBER OF 
TERJW, AND THE ANNUAL INTEKE8T, THE RATIO J AND IT WILL BE TUB 
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2. Find the amoant of an annoity of 950, for 7 yn. at 5 per et. 

Ana, 9409.50. 

3. What IB the amount of an annuity of 9250 for 7 yrt. at 6 per 
ct. payable half yearly ? Aru, 92,091.25. 

Note. As the annuity is payable half yearly, it amounts to the same sum it 
would, if die years were twice as many, and the rate half as great 

4. If a rent of $200 remain unpaid 8 years, what will it amount 
to ? Ana. 91,936. 

5. A man sold a pension of 9100 to continue 5 yearn, allowing 
the buyer 6 per ct. What did he receive 7 

We may consider the annuity as five separate debts, due at the 
end of 1, 2, or 3 years, &.c. Discounting at 6 per ct. on each, 
(§ uuxii) we have 1st. year, present worth, $94.3390; 2d. year, 9^9.- 
2857 ; 3d. 984.7457 ; 4th. 980.S451 ; 5th. 976.9230. The amount 
of the8e,s425.9391, is the amount of the annuity, rec[uired. 

Hence, to find the present worth of an annuity, for a given time. 

Find the present worth for eacb tear sefaratblt. The bum 
op the present worths thus found wili« be the answer. 

€. Find the present worth of a pension of 9500 for 4 years at 5 
per cent. Ans. 91,782.1854- 

7. Find the present worth of a salary of 9200, to continue 3 yrs. 
at 4 per ct. Ans. 9556.063, 

Note. The estimation of the present worths of Annuities at Simple Interest, 
may easily be shown to be imreasoiiable and unjust For the price of an annui> 
xy of $100 foqnd in this way, for 40 years, at 6 per ct., will amount to a sum, 
whiclL put at interest, would drato a greater annuity than the given one ; and 
one which would last forever^ instead oi forty years. It is therefore most equi- 
-(able to allow Compound Interest 

ANNUITIES AT COBIPOUND INTEREST. 

1. An annuity of 9100 was left 4 years unpaid. What was then 
due on it at 6 per ct. compound interest 7 

In finding an amflunt at compound interest, we multiply continu- 
ally by the rate per ct.-|-l, (^ lxxxviii) till the number of multiplica^ 
tions is equal to the number of years. Now, in calculating an annu- 
ity» we have for the last year, the annuity without interest ; for the 
next preceding) the amount of the annuity for 1 yr. ; for the next 
preceding still, the amount for 2 yrs., and so on. Thus, at com. 
pound interest, tin annuity in arrears forms a Geometrical Progres. 
sion, whose ratio is the rate per ct.-|-l, and whose terms equal the 

years in number. In the above example then, 100xl'0o»119.101. 

119.101 X 1j56— 100-^.06=9437.45 An». Hen«e, to find the amount 
of an annuity in arrears at compound interest. 

Find the sum of a geometrical, series, w^ose first term is the 
annuity, and whose ratio^ the rate per cent.-j-l, for as many 

TERMS AS THERE ARE TJEARS. ThIS WII.L BE THE AMOUNT REQUIRED* 

3. Find the amount of 9150 annuity, for 4 years, at 10 per cent. 

A. 9696.15 
3. Find the amount of an annuity of 9^0, for 5 years, at 5 ^t 

25 
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4[, Find the amount 1f50 annuity, for 7 jears, at 4 per eent. 

A. ^394.915— 
For coDTenieace, hag been calculated tlie following 

TABLE OF mVIiTIPUERS, 

rOH nNDING THB AMOUNT OF AN ANNUITY, FOR ANT NUHBER OF TEARS, 

FROM 1 TO 40, AT 6 FER CENT. ^ 



Yr».j 
1 


6 per cent. 


Yrs. 
11 


6 per cent 


Yrs. 

21 


C per «ent. 


Yrs. 

31 


6 per cent. 


1.0000 


14.9716 


39.9927 


84.8016 


2 


2.0600 


12 


16.8699 


22 


43.3922 


32 


90.8897 


3 


3.1836 


13 


18.8821 


23 


46.9958 


33 


97.3431 


4 


4.3746 


14 


21.0150 


24 


50.8155 


34 


104.1837 


5 


5,6371 


15 


23.2759 


25 


54.8645 


35 


111.4347 


6 


6.9753 


16 


26.6725 


26 


59.1563 


36 


119.12001 


7 


a393S 


17 


28.2123 


27 


63.7057 


37 


127.2681 


8 


9.8974 


18 


30.9056 


158 


68.5281 


38 


135.9042 


9^ 


11.4913 


19 


33.7599 


29 


,73.6397 


39 


145.0584 


10 


13.1807 


20136.78551 


30 79.06811 


40 


154.7619 



5. Find the amount of an annuity of $150, for 3 years, at 6 per 
6ent. A. f 477.54. 

6. Find the amount of $500 annuity, for 34 yeara, at 6 per cent. 

A. $25,407.75. 

7. Find the amount of $100 annuity, for 49 years, at 6 per cent. 

A. $26,172.08. 

Note. If the time given be greater than 40 yrs., calculate for 40, and consider 
this amount-a debt at compound interest for the remaining time, which calco- 
late accordingly. Then calcolate the amoant {(^ the remaining time, as though 
the annuity commenced again, and add this sum tothe ]ftsL 

8. A pension of $100 for 4 years, was sold, the buyer being al. 
lowed 6 pet ct. compound interest, for his money. What did Uie 
seller receive ? 

It is evident that the present worth is a sum, which, at compound 
interest would, in 4 years, produce the amount of.the given annuity, 
for. the same time. This amount is $437.46. To find an amount 
at compound interest, we multiply a sum by the rate per. cent. -f~l* 
as many times successively as there are year?, or, in other words, 
we multiply by that power of the rate per cent,-\-l, whose index is 
the number ofye<tr9. 

To find a present worth, we nmst, manifestly, reverse this process, 
and divide by the same power. Then $437.46-8-1.26247 <=1.064) 
=$346,511 ii^. i-- w \ / 

Hence, to find the present worth oj an annuiiyt 

Find the amount ur arkbars voa the given time, and divide rp 

■Y THAT FOWER OF THE RATE PER CENT.-l-l, WHOSE WVSX IB THE 
NUMBER OF TEARS. 

. Note. This power may be found ia the tiible of multipliers for compound 
interest. (SLXXX^in) *^ 
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9. find tlio preaent worth of a 940 annaitj, to continue 5 yrt. 
at 5 per cent. A. 8178.173. 

10. Find the present worth of $100 annuity, for 90 jn, at 5 Mr 
<ent. A. 91MSM. 

For convenience, h«8 been calculated the following 
TABL£ OF BIUIiTIPUERS, 

FOE FINDING THE PRESENT WORTU OF AN ANNVrTY FOR AN7 NUMBER OF 
TEARS, FROM 1 TO 20, AT 5 AND 6 PER CENT. 



Year;*. 
1 


6 per cent 


6 per cent 


Years. 
11 


6 per cent 


6 per cent 


0.95238 


0.94339 


8.90641 


7.88687 


2 


1.85941 


1.83339 


12 


8.86325 


8.38384 


3 


2.72325 


2.67301 


13 


9.39357 


8.85268 


4 


3.54595 


3.46510 


14 


9.89864 


9.29498 


5 


4.32948 


4.21236 


15 


10.37966 


9.71225 


6 


5.07569 


4.91732 


16 


10.83777 


10.10589 


7 


5.78637 


5.58238 


17 


11.27407 


10.47726 


8 


6.46321 


6.20979 


18 


11.68958 


10.82760 


9 


7.10782 


6.80169 


19 


12.08532 


11.15811 


10 


7.72173 


7.36008 


20 12.46221 


11.46992 



11. Find the present worth of an annuity of $21.54, for 7 vrs. 
•t 6 per cent. A. 9120.2444- 

19. Find the present worth of an annuity of $100, to continue 
12 years, at 6 per cent. A. §838.384. 

13. Find the present worth of an annuity of $936, for 20 yrs. at 
i per cent. A. 911,664.629— 

As any annuity multiplied by one of the numbers in the last table 
will give the present worth of that annuity, so it is evident that, 
any present wortht divided by the same number, will give the annuity 
itself. Hence, if I wish to discover of what annuity any given sum 
is the present worth, that is, what annuity any given sum will buy, 
I have only to use the above table, as a table of divisors, instead of 
multipliers. 

14. What annuity, to continue 5 years, will 9439,948 purchase, 
when money is worth 5 per cent. ? A. 9^00,000. 

15. What annuity, to continue 19 years, will 96)694.866 pur. 
chase, when money will bring 6 per cent. ? A. $.600. 

When an annuity is to commence at some future time, it is said 
to be in reversion. An annuity in reversion, is evidently not worth 
as much as one of the same amount, which commences immediately. 
For if the present worth of the annuity be calculated as usual, it 
will be what the annuity is worth at the time it pommences ; and as 
that time is still future, we must discount fbr the intervening spacer 
in order to obtain the true present worth. Hence, to find M« pres- 
ent worth of an annuity in reversion. 

Find the pbesunt worth AM vsvAh, AKO discoui^t upon it 

FOR TH^ Tiai K OF BEVSRSIOXf» 
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Note. Of course, the ducoimt should be made as directed in Slxzxviii, 
page 230, article Compound Interest. 

Or, the piesent worth may be calculated as though the uinmty 
were to commence immediately, and to CQntinue te the end of the 
time of the griyen annuity : iff £1*001 this sum, the present worth for 
tiie time of reversion be subtraeted, the remainder will be the pres- 
ent worth required. 

16. If an annuity of tj^lOO be 14 years in reversion, to continue 
30 yean afterwards, what is its present worth, discounting at 5 per 
cent. ? A. $629,436. 

17. What is the present worth, at 6 per cent, of an annuity of 
9130, to continue forever ? A. $3,000. 

Note. The answer is evidently a sum whose annual interest is $120. 

18. Which is preferable, an annuity of $100 for 15 years, to com- 
mence immediately, or the reversion of the same annuity, fbjever, 
after tbe 15 years have expired ? also, what is the difference T 

A. The term of 15 yrs. is better than the reversion forever after, 
by $75.938-f- 

- Note. If the time extend beyond the limits of the table, calculate as fv as 
the table will aUow, and cpnsider the rest as an annuity in reversion. 

19. Find the present worth of an annuity of $400, to continue 
34 yrs. at 6 per cent. A. $6,477.16. 

30. Find the present worth of a $70 annuity, to continue 59 yra. 
at 5 per cent. A. $1,331.3031. 

Note. To eive a complete developement of the subject of annuities, is not 
the province oit arithmetic. Gmtingent annuities, or those whose continuancf 
depends on uncertainties, as the duration of the life, or lives, of one, or ofseveral 
persons, involve the doctrines of CHANCSS, and are, in many cases, complex and 
tedious in calculation. 



PEBMIJTATIOBr AND COMBIJTATIOir. 

$ CV. The two letters, a b, may be written a b, or b a. Any 
two things, therefore, have two orders of mecesnon^ or relative po. 
sitions, in which they may be placed, in a single line. The word 
permutation^ means change, and in mathematics. 

Changes in the order tn which things succeed bacr 

OTHER, ARE called PERMUTATIONS. 

1 . What number of permutations can be made on the letters a b c ? 

If c be left x>ut, a and b, as seen above, admit of 3 permutations. 
So, if B bo left out, a and c admit of 3 permutations. And if a be 
left out, B and c admit of 3 permutations. But before each of these 

rirmutatlons, the letter left out may be placed ; and as there were 
permutations, 3 times, there are 6 in the whole. The pupil may 
make them for himself. 

From the above it will be seen that, of 3 things, there may be Ix^ 
=3 permutations ; of 3, 1X3x3=6 permutations, and by the sama 
mode of reasoning, it may be ahoNTTx \.Vi%.\, 
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The permutations, which can be made or ant kumber 

OF THINOS, are EHUAL to the continued product or THE 
NATURAL SERIES OF NUMBERS, FROM 1, UP TO THE NUMBER or 
THINGS OIVEN. 

2. Foar gentlemen agreed to remain together, as long as tbey 
coald arrange themselves difierently at dmner. How many days 
did they remain ? A. S4 ikjn* 

3. 10 gentlemen made the same agreement, but they all died be. 
fore it could be fulfilled. The last sunrivor lived 53 yrs. 98 days, 
after the agreement. How much did the bargain then want of being 
fulfilled, allowing SGSdays to the year ? A. 9,888 yrs. 237 d. 

4. How many years will it take to ring all the possible changes on 
12 bells, supposing that 10 can be rung in a minute, and that the 
year contains 365 d. 5 h. 49 m. 7 A. 91 yrs. 26 d. 22 h. 41 m. 

5. How many permutations maybe made of the fij;ures, X, Si 3? 
4, 5* taken two at a time ? 

Let 1 be placed by itself. To this, each other figure may be join- 
ed, making 4 permutations. Then 3 may be taken in the same way ; 
and so with every other figure, there being 4 permutations each 
time. Then, as there are 5 figures, there will be 5X43ss20 permu- 
tations of two figures. 

6.^ How many permutations can be made on the figures above, 
token three at a time 7 

Here, if we set apart each arrangement of 2 figures, found as 
al%ve, we may join to every one, each of the 3 remaining figures, 
which will make 3 times as many permutations. Now the permu- 
tations by two9, we have seen, are 5x4, and 3 times this number 
=5X4X3=s60 permutations of three figures. 

By extending this mode of reasoning, we obtain the following. 

The PERMUTATIONS WHICH CAN BE MADE OF ANT NUMBER 
•F THINGS, TAKEN A GIVEN NUMBER AT A TIME, ARE E<^UAL TO 
THE CONTINUED PRODUCT OF A DECREASING NATURAL SERIES, 
WHOSE GREATEST TERM IS THE WHOLE NUMBER OF THINGS, AND 
WHOSE NUMBER OF TERMS, THE NUMBER TO BE TAKEN AT A TIME. 

7. How many numbers can be expressed by the nine digits, taken 
four at a time 7 A. 3,024. 

8. How many words of five letters each, may be made from an 
alphabet of 26 letters, supposing that a number of consonants may 
make a word 7 A. 7,893,600. 

From the letters, a, b and c, we can make three assemUages of 
two letters, of which no one shall contain exactly the same letters 
as another. These are a b, a c and b c. 

A combination means a collection of things, and in mathematics, 

Collections of which no two are exactlt alike, consistinct 
each of a given number of things, are called combinations. 

9. How many combinations of two letters can be made from a b c d 7 

The permutations of two, we have seen to be 4X3=12. But on 
each combination of two, we have likewise seen, there can be madft 

25* 
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1X3=2 permutationa of two. Hence, the permutations are twice 
09 many as the combinations. 12+2=6 Ana, 

10. How many combinations of three can be made of a b c nis f ? 
The permutations of three are 6X5X4=120, which, as before, are 

lX2Xo=6 times the number of combinations. 120-»'6=20 Ans, 

Hence, to find the number of combinations, which can be made 
of a given number of things taken from a given set. 

Find tins number of permutations which can be mAde from the 

PROPOSED set, taking THE GIVEN NUMBER OF THINGS AT A tlME, AND 
pnriDE IT B7 THE NUMBER OF PERMUTATIONS WHICH CAN BE MADE ON 
ANOTHER SET, CONSISTING ONLY OF AS MANY THINGS AS ARE TO BE TAKEN 
AT A TIME. 

11. How many combinations of two letters can be made from 24 ? 

A. 276. 

12. A successful general was asked by his king, what reward he 
should give him for his services. The general's modesty only per- 
mitted him to ask a cent for every file of 12 men which he could 
make with 100 men. The king graciously granted the request, re- 
quiring only that the general should actually parade his several files 
in front of the palace, before payment was made. What was the 
amount of the reward, and how long was the general obliged to 
wait for it, allowing 2 minutes to draw up a file, 6 hours a day to 
the parade, and 365 days to the year, Sundays being excepted ? 

A. Rteward $10,504,210,511,067.— Time 186,528,344 centuries, 
94 yrs. 196 d, 2 h. 20 m. 

On the principles above explained, are formed combination lotteries* 

13. How many tickets in a lottery formed hy ternary combination, 
from 60 numbers ? A. 34,220. 

14. Iipthe same lottepy, are 9 drawn numbers; how many prize 
tickets, liaving each 3 drawn numbers on them 7 A. 84. 



§ CVI. We have now illustrated all the fimdamental principles 
of Arithmetic, and investigEited those subjects which fall within 
the scope of a practical treatise. 

It will be Been, that one part of the preceding exercises consists 
of problems to be performed by numerical operations, and of rules 
to serve as guides in performing them. These, taken by themselves, 
constitute what is called practical arithmetic. 

Another part investig^ates the principles of numbers, or demon- 
strates their properties and relations ; ^nd this is denominated 
theoretic arithmetic. ■■ H^nce^ the subject may properly be said to 
embrace both an art and a science, of which. 

Theoretic ARrrttMETic is the bcibncb "which treats of nuhbbrs^ 
tnd 

PrAOTXCAL ARITHMBTiaiS^THE ART OF COMPUTING BT NUMBERS. 

Theoretic arithmetic, then, calls into exercise the reasoning pow- 
ers, and is well adapted to mental discipline ; practical arithmetic 
exerciaeA the judgment in an inferior degree, but is of great utility 
in the traq|actiona ^f busmess. 



OMSRVATIOMB, kC. 



OBBBRTATIONB ON VARIOUB TOPICS. 

Tbe ttiraer hai, iw doubt, perceived thu nunr of our pineal KdveiiUnii (or 
flblcaKtiDO, result Tram pur iiyitem of notatioo. Tha HDcieAt Gre«ki end Hoquju 
mede their celsulAIioiu by meuu of iDiilt pdibla, as ii probable from the fre- 

_r.i J :^g ptbblE, by iha ebimie wrilen. u connecled ithii 

n ^ umpJoyed, in tbeir ordiDUy okulmionii 

•■ reelrnnponwirei. llili wu celled 

I ittj uniitor ■( tbe preeent diy, ul- 



qmnt uBA of the word mi 

cekuliiljon. The Boms.. _ 

B iDulI board or l*bJe, on which beade w 
the Abacus. The Chiscai! use eomathit 
led Ihs Swan PkN. 
The prupenii 

dniending on the inwlo of i 

property of % that il will di 



ibenei 



ro kiDd>, the t 
m (heir 



into many different clasaoiT 
Perfect muebers, are those 
«, 28 and 4M, arc eiuiplet 

tidered 

eeleaiial and tcmmial ; 



loflbefig. 



a> fej 



perfect 



bought ic 



„ ..lem. Thus, it is sn essei 

, and of 7, Uiu it ii prime. Ii ie 
a number, trhenitttill divide iheei 

IB BocidentaL properties, that we derii _„ 

idng the GreekH, the disciples of PiTUAOoaAB 
enual prf^ienietofnmnbors. They divided Iheim 
perfect or imperfect, redundanl or deficient, Ac>. 
lich arc «giiBl to llu sum of their aliqiKl parla : 
iTiLy 10 are Icnowa. Besides this, Ihey enlcrtaiB- 
h respect to the qnalilin of numben, Thnr cc«- 

liQe,indc*le»li.l, Thcsooiofihefirlii four even, 

,v-„ .i, Sfi -.. .rf, ..i.* aU virtue 

r 6, (he fini 






aa called, " 
to Engloud, aritb 



. ToBV 



ned by mcaUB of Roman charactere,) were difficult 
The (cieiice had, howevCT, coniidcratilf advanc. 



About the middle of the letbcenln 
enled lUcic eqcabes, of whic 


^ih" 


611o*i 






2'? 

30 
13 

1 


17 

ay 
-6 

31 
H 

3ij 

15 


iti 

4B 

iM 

■ 7 
32 
6 
40 


4] 
17 
49 

33 
9 


10 

43 

18 
43 
36 
2 
34 


"is 

11 
36 

I? 

44 
2-i 
3 


•I 
29 
12 

i 

4B 

28 












i 


4s 
24 
10 


36 


16 

42 


6 


31 

iO 

19 
4 


1 
34 
37 


28 
43 

16 

7 


It 
86 
46 




32 
18 
44 

30 


Sla 


28 
4 



If the coliuiuiB 
■r diagonally, the 
annDged in them, tbrm. 



wlde^, either pcrpendieidarty, horii 
me, throagliouteMli eonare. ■"' — 



ressioa, in which Uic BUiniir (/■ Ui 



^i MISCELLANSaUS EXAMPLES. ScC. 106* 

Nambers in geometrical profrcs»ioii, may be arranged so Uiat the continued 
^oducts of the columns ftUall be equaL Numbers bearing to each other the re- 
lation called harmonical proportion, may be likewise arranged so that these con- 
tinned products shall be m harmonical proportion. 

The pupil will find the study of the structure of these squares amusing, but of 
little practical importance. He will probably discover the law hy which the 
terms of the progrewions are arranged m the squw es above ; but there are a great 
variety of meth<xls. in which the arrangement may be made. It is more dimcult 
vriien the number of terms is even, than when it is odd. 



MlSCELIiANEOUS EXAMPIiES. 

1. If a staffs ft. Sin. I4 b. c. casts a shadow 2 ft. 8 in. 
2/y b. c, what is the heiglit of a spire, that cast a shadow 
163 ft. 7 in. 1/j b. c. at the same time ? 

Ans 222 ft. 9 in. 2^41^ b. c. 

2. A merchant having mixed sugars, of which the first 
kind was worth J as much pr. lb. as the second, in quan- 
ties to make the mixture worth | the first, found that the 
jfecond kind had been injured, so as to be worth only ^ 
of the value he had supposed it worth. What part of 
the value of the second per lb. was that of the mixture, 
and what was its price ; the first kind having been worth 
lid.? Ans. A\.~l^<5- 

3. 25 men are engagfed on a large baildinff which would have af. 
forded them employment for 64 days, but after they had been work- 
ing 15 d. 13 others joined them. How long was the building in be- 
ing completed ? Ans. 32-9- d. 

4. A cistern is supplied by a pipe, which alone will fill it in 3 
hours, and by another, whicb, alone, will fill it in 2 hours. How 
long will both running together, be, in filling it,?. 

* Ans. 1 h. 12 m. 

5. A cistern receives in an hour water enough to fill | of it, and 
discharges, in the same time, enough to fill ^ of it. How long is 
the cistern in being filled ? Ana. 3 days. 

6. A cistern receives water front a pipe, which, alone will fill it in 
11 hours ; but after the water has been running 5 hours, another 
pipe is opened, and both together fill the rest of the cistern in 2 hours. 
How long Would it take the second pipe alone to fill the cistern ? 

Ans. 5 h. 30 m, 

7. A pipe pours water enough into a cistern to fill i of it in an 
hour ; another is opened 2 hours after the first, which would have 
hastened the filling of the cistern 1 hour, but 2 hours haying el«ip. 
sed, a third conmiences discharging, by which the filling of the cis- 
tern is accomplished in the same time it would have been, if the 
first had run alone. How long would it take the ^cond pipe alone 
to fill the cistern, or the third alone to empty it ? 

Am. Second, 40 h. Third, 26 h. 40 ra. 
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8. A cannon ball, at its first dueharge, flies about a mile in 8 Me. 
ends, and light is 8^ min. in traveUinr to a> from the son, a distance 
of about 95,000,000 mis. Required the ratio of these two velocities. 

Am, 1.490.196^ to l^^jj^^JJif 

9. A, B, and C own lots of ground of equal size, but of different 
values. If A's and B's bo taken together, the average price per 
acre is twice the price per acre of A's alone ; if B*8 and C'sbe taken 
together, the average price per acre is three times that per acre of 
C's ; and if all three be put together the average price per acre is 
9^3. What is the value per acre of each ? 

iitts. A*8 815. B's $45. C's $9. 

10. A man was engaged to work for id days, on condition, that 
for every day he labored, he should receive $1, and for every day he 
was idle he should forfeit 50 cts. At the end of the time he was $5 
in debt. How many days was he idle ? Ant, 30. 

11. A man bought a cask of wme, but in conveying it home, t 
of it leaked out. Ho sold the remainder at $2.50 per gal. and for 
the^ whole, received exactly what he paid for the cask at first. 
What price per gal. did he pay ? Ans. $2. 

12. A garrison of 2,000 men was supplied with provisions for a 
year, but at the end of 2 months 300 were marched away ; 3 months 
after 500 were added to them, and afterwards, 100 were added at 
every month's end until the provisions were exhausted. How long 
did they last 7 Ana, 9 mo. d. l^f h. 

13. Suppose a garrison of 2,000, diminished and increased as oflen 
as in the last example, and by the same numbers, and suppose at first, 
each man was allowed 40 oz. a day. Then suppose that after every 
change of numbers, the daily allowance was also changed, so that 
the stock of provisions might still last a year from the commence, 
ment of the time. What would be the successive allowances ? 

14. At what time between 4 and 5 o'clock, are the hour and min. 
ute hands of a time piece together ? Ana, 4 o'clock, 21 m. 49^ sec. 

15. What time is it, when the time past from noon is | of the time 
onward to midnight ? Ana. 3 o'cloek. 

16. Soldiers, marching at qmck time, make about 120 paces, ot 
28 inches, per minute, or 2 paces per second. At this rate, how 
long^will a detachment bo in arriving at a fort, 20 miles distant, al- 
lowing a halt of 1 hour 7 Ana, 7 h. 17 m. 8i sec. 

17. A and B are exactly opposite to each other on a circular road, 
536 yds. around. A goes 11 yds. per minute, and B, 34 yds. in 3 min. 
the same way. How long before they are together. 

Ana, 1 d. 2 h. 48 m. 

18. A person having one year spent \ more than his income, 
found that by saving tV ^^ it annually afterwards, he could in 4 
years make good the deficiency, and have $20 besides. What was 
his income ? Ana, $1,200. 

19. A person, after spending ^ and i of his money, has $60 re- 
maining. What had he at first f Ana, $144. 

Note. In the course of these examples mav be found several of the nature 
of those, which are commonly clasBcd under iLe rstit ol Vq%yiv^||. Tittk Vs«\ 
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immediAelv' jproeeding aitd foUowiBg tUs note are cmong this number. Tke 
principle of Poeition cannot be well explained without the uee of Algebra ; atad 
when It is considered that the problems, which it is employed to solve, may be in- 
vestigated in amanner much more simple and certainly mach more easifjr com- 
prehended, ^vix. by fractions it will be seen with what propriety we have discarded 
it. It may be well however to mention the distinction between those classes of 
questions, which have been arranged under the separate heads, single and double 
Position. 

The former of these classes comprehends those cases, in which, after a number 
has been increased or diminished, by itself, or by parts of itself, the result is giv- 
en, and the number required. In this case it will be seen, that the number re- 
quired will be greater or less, according as the number given is greater or less; — 
That is, the number required, has a ued ratio to the number given. Bv Posi- 
tion, then, the solution would be as follows. Suppose the answer to be miy 
number you choose to take, and increase or diminisn that nimiber, according to 
the terms of the question. The result, which you thus obtain, will, of course 
have the same ratio to its supposition, which the number in the question has to 
the answer : which ia then found by Simple Proportion. 

The other class comprehends those cases, in which, after anumber has been 
increased or diminished by some other number or numbers, which are not 
known parts of the former number, the result is given, and the number required. 
In this case, two suppositions eu'e necessary ; but as the principle of tlie opera- 
tion cannot be cleailv explained to pupils, acquainted omy with, Arithmetic, we 
omit further particulars. 

20« A and B commenced playing together with equzU sums of 
money. A won |^20, but directly after lost | of what he then had ; 
when B's money was twice A's. What had each at first. A. $100. 

21. A and B have equal incomes ; but B spends $50 yearly more 
than A, who saves } of his. In 4 years, B is $100 in debt. What is 
the income of eac,h? Ans. $125, 

32. A dud B lay out equal sums in trade. A gains $126, and B 
loses $87 ; A then gains f of what he has, and B loses ^ of what h% 
has. A*s money is then 3| times B*s. What had each at first ^ 

Ans. $300. 

23. A fish has a head 9 in. long, a tail as long as his head and 
Half his body, and a body as long as his head and tail. Required 
his whole length. Ans. 6 fl. 

24. A merchant has three pieees of broadcloth of equal lengths. 
The average price of the first and second together is $7 per yd., and 
the average price of the whole together is | of the third. What is th* 
price of each ? A. $6, $8, $16. 

• 25. A person, afler spending $20 more than i of his income, had 
remaining $30 more than ^ ot it. What was his income ? A. $200. 

26k A man boi&|fbt equal numbers of oranges and l^Kions, obtain- 
ing of the former, 3 for a shilling and of the latter 2 for a shilling. 
He sold the whole at the rate of 5 for 2 shillingfs, and, by so doing, 
lost 6 shillings. How many of each did he buy ? A. 180. 

27. HARTroRD and Albany are about 100 miles distant from each 
other. A leaves the former place at 26 minutes past 9 in the morn, 
ing, and B, the latter, at 4 minutes before 3 in the afternoon ; they 
UMet at 4 minutes before 7 in the evening, when it appears that the 
distance A travelled before B started, is 12 mis. more than he has tr«. 
Felled since. Ho w fiir did each travel per hour ? 

A. A, 8 mis. B» 6 mis. 
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38. In a lottery formed by combinations of 3, from 60 numbers, 
how many prize tickets having 3 drawn numbers on them, how rai- 
ny having 9, and how many havinr 17 A. 84 ; 1,836 ; 11*475. 

29. A merchant, having annuulv increased his estate by ^100 
more than i of it, at the end of 4 years found it amounted to 
910,342.18|. What had be at first 7 A. $4000. 

30. Divide 1,200 acres of land among A, B, and C, so that B may 
have 256 more than i A*s share, and C may have 270 more than i 
B*s share. A. A, 312, B. 413, C, 476. 

31. A sets out from Hartford for Boston at 7 minutes past 8 
9'clock in the morning, and some time afterwards, B sets out from 
Boston for Hartford. They meet after B has been travelling 5^ 
hours, when it is found that the distance travelled by A, before B 
started, is to the distance he has travelled since, as 23 to 22. At 
what time did B start, and at what time did they meet. 

A. B started 8 m. before 3, afternoon — ^They met 22 m. past 7. 
33. If the numerator of a certain fraction be increased by 1, the 
value will be i, but if the denominator be increased by 1, it will be 
i. Required the fraction. A. JL. 

33. A*8 age is double of B*8, and B's is triple of C» : also, A's 
and B*8 together are 126. Required the'several ages. 

A. A's 84, B's 42, C's 14. 

34. Divide the number 90 into 4 such parts, that the first, in. 
creased by 3, the second, diminished by 3, the third, multiplied by 
3, and the fourth, divided by 3, shall all be equal. 

A. 18 ; 33 ; 10 ; and 40. 

35. A person at play lost i of his money, and: then won 3 shil. 
lings. He then lost ^ of what he had, and then won 3 shillings ! 
finally he lost ^ of what he then had, and found he had but 12 shU- 
lings left. What had he at first 7 A. £1. 

36. A, B, C and D were to share 9100,000, as follows. A wis 
to have i, B i, C j, and D the rest. But C'r and D's shares 
having become forfeit, it is required to dinde the whole fairly between 
A and B. Ans, A 857,142.8574. B $43,857,142^. 

37. A holds an estate on which B and C have claims as follows. 
If B api^ies alone, within a certain time, he is to have |, and A, f . If 
C applies alone, he is to have }, and A, |. They both apply together, 
by which A lost $2,400 more than if B had applied alone. Whal 
would have been A's share if C had applied alone 7 A. $2,100. 

38. On the centre of a dial.plate turn an hour hand, a minute hand, 
isecond hand, and a hand revolving oaoe in 30 days, intended to 

Oiark the day of the month. They all start together from the figure 
12. When will they next be together 7 

A. In 30 days exactly, at the same figure. 

39. A, B and C draw prizes : A draws $200 ; B, as much as A and 
a third of what C draws ; and C, as much as A and B both. What 
is the amount of the prizes 7 A. $1,200. 

40. A gentleman bought severid gallons of wine for $94 ; and 
after using 7 gals, himseu, found that i of the remainder was worth 
$30. How many gals, were there at first 7 A. 47. 
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41. A farmer has two flocks of sheep, each containing the same 
number. From the first he sells 39, from the second 93, and then 
finds twice a» many remaining in the former as in the latter. How 
many sheep were there in each flock at firat 7 A. 147. 

42. Two pieces of clothof difierent lengths bat of the same price 
per yd. were bought, the one for j£5, and the other for jC6 ; 10. If 
10 yds. be added to the length of each, the sums will be as 5 to 6. 
Required the length of each piece. A. 20 and 26. 

^. A and B begin trade with equal sums. The first year A gains 
$40, and B loses $40 The second year A loses i of what he had 
at the end of the first, and B guns $40 less than twice the sum 
that A had lost. B had then, twice as much as A. What sum did 
each begin with ? A. $320. 

44. Four places are situated in the order of the letters A, B, C, D. 
The distance &<ffa A to D is 34 miles. The distance A to B, is to 
the distance from C to D, as 2 to 3 ; and i of the distance from A to 
B, added to half the distance from C to D, is 3 times the distance 
from B to C. What are the several distances ? 

Ans, A to B=12 ; B to C=4 ; C to D=18. 

45. A person bought two casks of wine, one of which held 3 times 
as much as the other. From each he drew 4 gals, when there were 
4 times as many gals, left in the larger as in the smaller ? How 
manY gals, in each at first ? A. 12 and 36. 

46. In a quantity of gunpowder the nitre was 10 lb. more than} 
of the whole, the sulphur, 4} lbs. less than j- of the whole, and the 
charcoal 21b. less than 4 of the nitre. What was was the quanti- 
ty of powder? A. 69 lb. 

47. What time is it, when the time past, since noon, is t^ of the 
time onward to midnight ? A. 4 o'clock, 9 m. 13lX sec. 

46. A shepherd being asked the number of sheep he had in his 
flock said, if I had as man? more, half as many more, a^ 7 sheep 
and a half, I shbuld have 500. How many had he ? A. 197. / 9 '/ 

49. A person in a tavern borrowed as much money as he had al- 
reader, and spent 1 shilUing. He then went to a second, and bor- 
rowed as much as he then had, and spent 1 shilling. Doing the 
same, likewise at a third and fourth, he had nothing left. What had 
he at first ? A. Hid. 

50. A company at a tavern, on settling their bill, found that if 
there had been three persons more, they would have had a shilling 
less apiece to pay ; and if there had been two less, they would have 
bad a shilling more apiece to pay. Required the number.of per^ 
BpJUtt and each man's bill. A> 12 persons. — 58. «ach. 
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